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The Board of Agriculture and Fisheries first issued their 
leaflets in hook form in 1904, and since then some 31,000 
copies of this volume have been sold or otherwise disposed 
of. The present edition has been considerably revised, and 
includes an alphabetical index of the subjects dealt with in 
the leaflets. 

The leaflets will continue to be issued singly, and copies 
may be obtained free of charge and post free on application 
to the Secretary, Board of Agriculture and Fisheries, 
4, Whitehall Place, London, S.W. Letters of application 
so addressed need not be stamped. The Board hope that 
those who possess a copy of this volume will make the 
existence of the leaflets known to all to whom they are likely 
to be of practical interest. 

The second hundred leaflets (Nos. 101-200) have been 
issued in a companion volume to the present one, price 6d, 
post free. 

The leaflets 1-200 are also published in 12 sectioni 
corresponding to the 12 groups shown on pp. 5-6,. anc 
copies may be obtained on application, price Id per section 
post free. 
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BOARD OP AGRICULTURE AND FISHERIES. 


The Black Currant Gall Mite {Eriophyes (JPhytopfm) 

riMa'). 




Fia. 1. ria. 2. 

Fig. 1. Blade onmnt nLite (maoli magnified) eieolang itself upon its 
terminal enokere (after B. 3, Levis). Fig. 2. Twig of black currant in 
wbioh an uninjured bud has opened. Two lower buds are bindered by 
presence of mites, while the lowest buds are swollen by them. 

The so-called Big-Bud disease of the Black Currant due 
to this mite has been known in this country for at least 60 
years, hut latterly the disease has spread all over the country, 
and the damage done has been so great that in some 
districts black currant growing has ceased, the black 
currant being replaced by some other crop. All cultivated 
Tarieties of the black currant fall victims to the disease, 
which is caused by the presence in the buds of mites of the 
species Eriophyea riMa. As a result of the irritation caused by 
the presence of the mites and the pricking of the delicate 
young leaves by the mandibles of the mites in their feed¬ 
ing, the buds swell greatly and become somewhat rounded 
in shape. If the buds are badly infested then neither 
leaves nor flowers develop, the buds reinain unopened, and 
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after retaining their green colour for a time they ultimately 
dry up and become brown. Buds containing a smaller 
number of mites may burst at the proper season, but the 
shoots and leaves are dwarfed. 

The Mite belongs to the Class Araolinida (spiders, mites 
and scorpions), the Order Acarina (an Order numbering in 
it the red spiders, the mange mites and the ticks) and the 
Family Eriophyidce. These Eriophyidjn are feeders on 
plants, and are distinguished from all other mites by their 
having a somewhat worm-like elongated body with only 
4 legs, each leg having 5 joints. 

Description. 

The Mite .—The Mite is practically invisible to the naked 
eye, measuring in length scarcely 1-lOOth part of an inch. 
The body may be divided into two regions, a broad anterior 
cephalo-thorax, protected above by a farrowed shield and 
running out into a snout-like head bearing the piercing and 
sucking mouth-parts; and an elongated abdomen with a 
series of transveirse rings with rows of projections on them. 
At the end of the abdomen are two rounded flaps which 
can be brought together to act as a muscular sucker by 
which the mite can erect and support itself. At the front 
end of the mite are 4 short legs; these legs are 5-jointed 
and bear bristles, the end joint being furnished with a 
claw. The body carries five pairs of bristles: a pair behind 
the legs; a longer, pair about the middle of the body; a 
third pair, the shortest, on the under surface; a fourth pair, 
slightly longer, also on the underside of the body posteriorly; 
and a fifth pair, the longest of all, springing dorsally from the 
tail end and capable of service to the mite in locomotion. 

The Mite is whitish or pale green in colour and has a 
glassy semi-transparent appearance. ■ 

The eggs are large for the size of the mite; they are 
greenish in colour and have a horny covering. ^ 

Life History. 

Details of the life history have been worked out by 
Lewis, Warburton, Embleton, and Collinge. 

The mites feed and shelter in the buds over winter. 
Buds that have been only partially infested may open out in 
March, and the mites thus exposed and deprived of shelter 
may leave their hiding place. It is believed that most of 
the mites from this chance migration perish. The real 
migration of the year takes place from badly infested 
and destroyed buds, which do not expand, and from 
partially infested buds that have opened late. This 
migration takes place from about the middle of April 
onward—^there are variations according to the season— 
increasing in intensity during May and spending itself 
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some'what by the middle of Jane. It should be noted that 
this migratory period is the vulnerable period in the life of 
the mite—^the time 'when treatment, to be successful, should 
be applied. During this time mites may be found in 
numbers on the shoots, at the base of the leafstalks, on the 
flower-stalks, on the flowers, and in collections round the 
young buds which are to pro'vide the new homes for the 
migrants. 

Migration may take place by crawling or by the mites 
attaching themselves to passing insects and other animals. 
In 'waiting for such attachment, the mites are found 
occasionally to assume an upright position fastened by the 
sucker at their tail end. Where lodgment is not obtained 
on a passing animal tho mite seems to launch itself into 
space, with the possibility of landing on or near a bud; 
most that fall to the ground in this way probably fail to get 
back to the bushes. 

These migratory mites are adults, and, having entered the 
new buds and made their way inwards, the females—many 
of them already full of eggs—^proceed to lay. The eggs 
hatch in due course, and buds crowded with the new 
generation show at the end of August and in September 
&e characteristic swollen appearance. 

have been found in the buds in all the months of 
the year, but in the winter months the number is compara¬ 
tively snoall. 



Preventive and Remedial Measures. 

(1) The grower should cultivate from clean stock only, 
rejecting bushes that show swollen buds. 

(2) Guttings from infested plants should not be used. To 
disinfect cuttings Pickering recommends immersing them 
in water at 115° F. for. tep minutes before planting. 

(3) Where the disease is limited to a few bushes these 
should be uprooted and burned. 

(4) Handpicking the swollen buds may, in an isolated 
area, keep the pest in check. 

(5) Hard pruning followed by the removal by hand of 
suspiciously large buds has often been tried, sometimes 
with fair results, sometimes vrithout manifest improvement. 

(6) Fumigation with hydrocyanic acid gas has been 
experimented with, but the results are not such as to justify 
a recommendation of . this treatment, especially in view of 
the difiBLculties attending fumigation over a wide area in 
the open. 

(7) Dusting or spraying with a mixture of lime and 
sulphur. Oollinge recommends one part of unslaked lime 
and 2 ]^arte of flowers of sulphur, mixed together and dusted 
three times on the bushes when they are wet, at the end of 
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March or the beginning of April, again in the middle of 
April, and again in the first week of May. Encouraging 
results have attended this treatment, though in some cases no 
benefit can be said to have resulted. 

(8) A soft soap and water spray has been recommended 
against the mite. A suitable mixture might be made up 
by using 15 lb. soft soap and 24 lb. quassia per 100 gallons 
of water. Affected bushes should be sprayed at frequent 
intervals from the middle of March until the middle of 
June. 

To some extent the Black Currant Mite is kept down by 
natural enemies, such as the common ladybird (Coccinelld 
septempunctata)^ the lacewing fly (flhrysopa^ sp.), and a 
species of hover fly (JSyrphus^ sp.). The larva of a 
domyid and that of a Musdd have been found feeding in 
infested buds. A. M. Taylor has described {Jqw\ Econ. 
Entom.^ 1909) the larva of a chalcid (Tetrastic/ms 
eriophyes) as preying on the mites, and also a parasitic 
fungus \Botrytu eriophyes) as very deadly to the mites. 

During the year 1907 Theobald recorded (througk a 
correspondent) the fact that white currants and also red 
currants had been attacked by Eriophyes ribis. This attack 
should be noted, and bushes showing it should at once be 
burned. 

4, Whitehall Place, London, S.W., 

April, 1894. 

Revised, April, 1910. 


Copies of this leaflet may he obtained free of charge and 
post free on application to the Secretary^ Board of AgricuU 
iure and Fisheries^ 4, Whitehall PlacSy London^ S.W. 
Letters of application so addressed need not he stamped. 

A pamphlet containing 22 leaflets dealing with Insect and 
other Pests injurious to Fruit Trees and Bushes may he 
obtained from the same address^ pHce Id. 
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Vine, Plum, Hop, and Raspberry Weevils. 

The weevils included under the above heading comprise 
(1) the Black, or Vine Weevil (OHorhynchus sulcatusy 
Fab.), (2) the Clay - coloured, or Raspberry Weevil 
(fitiorhynchm picipes^ Fab.), (3), the Red-legged, or Plum 
Weevil (jOtiorhynchvs tenehricosm^ Herbst.), and (4) the Ivy 
and Hop Weevil (LiophlcBus nuUluSy Fab.). Otner speciee 
do damage, but the four named are the most abundant. 

These weevils frequently do much harm to many plants 
and trees, among which may be noted vines, mangolds, 
peas, beans, young turnips, strawberries, raspberries, plums, 
cherries, peach and nectarine trees, and ferns and dowers 
of various kinds in pots and borders, in greenhouses or 
in the open air. In 1894 the first two of these weevils were 
unusually troublesome ; the hot dry summer of 1893 appeared 
to be very favourable for their increase. Every year, 
however, there is more or less complaint. Hop plants are 
sometimes seriously injured by them, mainly, however, by 
the clay-coloured species (O. picipe8\ and the ivy and hop 
weevil (Ln nubilu8\ though occasionally the dark-coloured 
species (O. sulcatus) is found on these plants. The hop bines 
flag, their heads droop just after they are tied to the poles, 
and they have deep punctures here and there. In some 
cases these punctures are so deep that the bines are nearly 
cut in two. In the same way the tender shoots of vines are 
punctured by the vine weevil, and the juicy sprouts of 
raspberry canes by the first three species mentioned above. 

Besides the damage done to hop plants through the leading 
shoots of the bines being cut olr or so weakened as to be 
practically useless, the “ hills,” or plant centres, are much 
injured by the grubs, or larvae, which feed upon them during 
the late autumn and winter. This injury has in many cases 
been attributed to wireworms. The roots are especially 
damaged by the grubs of 0. picipes^ which burrow into them 
and soon cause decay. 

Strawberry growers often experience much loss from 
these beetles in the adult stage, but more particularly from 
the grubs or larvas. The grubs burrow into, and feed on, 
the roots and crowns of the plants from September until 
March, and after April the weevils pierce the shoots and 
runners. 
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Gardeners who find such plants as dractenas, cinerariat 
cyclamens, primnlas, spineas, sednms, and others, witherin: 
or dying in greenhouses and borders, shonld search amon 
the roots for the white grubs of the weevils. If th 
young svicculent shoots of vines are found to be pierced an 
nearly severed, it is certain that there are weevils in the soi 
near the vine stems, and action should be taken againt 
them. 

Peach, nectarine, apple and pear trees are freqnenti 
injured hy weevils, which bite the shoots and cause the sa 
to escape just when it is required for the development <: 
the fruit. 


The Blaofc, or Vine WeevH. 

(Otiorhynchm mlecttm, Fab.) 



Fio. 1. 

Larva 1, la ; papa 2, Sa ; weevil, 8,8a | natural elie and magoilied. 

Description. —This weevil is termed suloatus because 
the broad, deep furrow on its short rostrum. It is abo 
two-fifths of an inch long, blaok, with greyish hairs np( 
the head and thorax, has reddish antennse with clubb 
apices, and dark coloured legs. The elytra have somawh 
deep furrows with a few yellow hairs. No wings a 
present. 

The legless larva is creamy white, and bears mai 
brownish hairs; the jaws are yellow-brown *, it lies curv 
in the manner shown in the figure. The pupa is yellowis 
white in eolour, and is covered with reddish hairs; it is u 
enclosed in a cocoon. 
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Life History .—Eggs are laid in the smmuer, and the 
grubs, or larvse, are found, from the early autumn until 
March, in the earth near to, and among, the roots of plants. 
The pupal stage is assumed in the early spring, and accord¬ 
ing to Taschenberg lasts 14 days. The pupa is found at a 
depth of from 2^ to 4 inches in the earth. When the weevil 
emerges, it at once attacks the plants near it, feeding only at 
night. When disturbed, it feigns death, and remains im- 
moTable for a long time. It is tenacious of life in an extra¬ 
ordinary degree, and in its weevil state disregards heat, cold, 
and the most pungent odours. Curtis says that nothing but 
boiling water and turpentine seems to annoy this insect. 


The Clay-ooloured, or Raspberry Weevil. 

(Ottorhynchus picipes, Fab.) 



Fio. 2. 

Larra, 1, la; pupa, 2, 2a ; weevil, 8,8o; natural size and magnifted. 


Description .—The clay-coloured, or raspberry, weevil 
from one-fourth to a little under one-third of an inch m length. 
Its head and thorax are of a pitchy colour, and the elytra some¬ 
what brown, but these are thickly covered with light-colomed 
scales, which make the weevil of the colour of clay, b® 
it is almost impossible to detect it in clay®y 
scales, seen under the microscope,appear like beauttral mosaic 
or tessellated work. The weevil is rather ovate m form, and 
has dark-red or pitchy-red legs, as ScbS^err deserts the:^ 
with pitchy 12-jointed antennae furnished wi& oIuIm. The 
femoral teeth, as SchSnherr notes, are very indistmct, 
many cases imperceptible. There are long bristies upon the 
Sum, and ?0W8 of short ^^ristles 
elytra. This insect has no wings, ^d is a ni^ht feea®'- 
, The legless larya is -whito or yellowish w^te in colour, is 
thickly covered with hair, and has a bi'otvn head. 
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Life History .—The life history resembles that of O, .'tut' 
catus. Eggs are laid in the grouiul and the larvie feed^ oii 
roots throughout the summer and autumn until the sj^tring, 
when they change to whitish pupa) with black ey<‘8. 

Tlie Plxun, or Red Legged Weevil. 

{Otiorhynehm tenebricosus, Herbst.) 

Desci'iptioti .—In length the plum weevil, sO'Called becansii 
of its apparent partiality for plum folitige, varies consitier- 
ably; the usual sise is about half-an-inuh long, but Hiuall 
specimens may be found two-liftha of an inch long. It is 
black in colour and shiny in appotirance; the wiug.cttaoH 
bear lines of punctures, and in quite fresh speoimona some 
ashy-grey scales; and the logs are dull rod. 

The eggs are at first white, but in two days become jet 
black. 

The larva) are very similar to the two former species. 

The pupa is pale and brownish-white. 

Life History .—weevil is one of the most destructive 
to the plum, raspberry, strawberry, cherry, apricot, nectarine, 
and peach in the London district and the South and Sonth- 
Ikist of England, especially on chalk soils. The buetlos strip 
the shoots of their leaves, destroy the buds, and even attack 
the bark, while their larvae devour the rootlets and roots of 
the strawberry, Ac. during the winter. Like tho two Bp<*cieH 
already mentioned, the plum weevil is mainly nocturnal in 
habits. The eggs are laid just under the ground; they 
hatch in August and September, and the larvio remain 
feeding upon strawberry and other roots until tho following 
March or April. The pupa is found in an earthen cell, and, 
as a rule, about 2^ inches beneath the surface of the ground, 
where it remains from fourteen to twenty-one days. This 
weevil is apparently double brooded. 

A closely related species (0. fuscipes^ Walton) also works 
in a very similar way. 

The Ivy and Hop Weevil. 

(lAophtoeus nubilus, Fab.) 

Description .—The weevil varies considerably in size i 
small males occur only one-third of an inch in length, whilu 
some females are as much as three-fifths of an inch long. 
In colour it is black, densely covered with ashy-brown 
scales; the wing-cases bear small tessellated spots and 
punctured lines; and the legs are dark, and rather hairy. 

Life fltstory.—-Several reports of the damage caused, to 
hops by this weevil have been received from growers in 
Kent. This weevil lives in hedges, on various young trees, 
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and on. ivy and other plants. It damages hops by biting the 
bine, especially attacking the tender shoots. Like the other 
OtiorhyncM it works at night, hiding between the bine and 
the pole or in the earth of the “ hills ” during the day. It 
frequently becomes covered with the earth, in which it 
hides. Nothing seems to be known of its life history. 


Preventive and Remedial Measures. 

As the weevils described above feed upon many trees and 
plants, it will be found that they often come from hedgerows 
round fields cropped with hops, peas, beans, mangolds, turnips, 
or fruit bushes, and gradually infest these crops. In some 
hop gardens in Kent they spread from rows of poplars 
planted as shelters, or “ levre,” for the hop plants. In others 
they came from raspberry and currant plantations near. As 
they cannot fiy, their progress is slow, and they should be 
prevented by active measures from advancing in fields where 
they are discovered. 

1. —They may be caught upon hop plants and raspberry 
plants by holding tarred boards near the ground at night, 
and tapping the poles or stakes so that the insects fall into 
the tar. 

2. —Some hop planters send men -with lanterns to pick 
them from the hop bines at night. In this way many 
weevils may be caught. 

3. —They would be disturbed by prong-hoeing close round 
the plants, and hoeing in lime and soot mixed together. 
A constant moving of the soil "with nidgetts, horse-hoes, and 
hand-hoes, would tend to check the progress of the weevils 
in the case of hops, mangolds, peas, beans, and turnips. 

4. —In infested hop-land and fruit-land, where the plants 
are permanent, besides constant hoeings and the application 
of caustic materials in May and June, when the weevils are 
active, the soil immediately round the plant centres and 
bushes should be treated in the autumn with lime and soot, 
or earth, sand, sawdust, or ashes saturated with parafifin oil 
at the rate of from four to five pints to a bushel. 

5. —In strawberry fields it is most difBcult to cope with 
these Insects, but when infested fields are grubbed up they 
should not be replanted with strawberries for two or three 
years. 

6. —Strawberry plants in gardens that have become infested 
with weevils should be examined closely in late autumn, 
and the grubs picked out from the roots as far as possible. 

7. —In regard to strawberries, one point of importance to 
notice is that the beetles seek shelter beneath which to deposit 
their eggs, and this is readily found under the straw or grass 
put between the rows to keep the fruit from the earth. In all 
cases the straw should therrfore be put on as late as possible, 
and cleared away as soon as the fruit is gathered. 

i6ier> B 
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8. —With regard to vines in houses, the weevils may be 
shaken at night on to tarred boards, or cloths spread under 
the vines, or they may bo picked off them. The treatment 
must be repeated. 

9. —Where peach, nectarine, and other wall fruit trees are 
attacked, the walls should be kept free from holes, and often 
whitewashed; the base of the wall should be thickly tarred, 
and ash and tar spread along the foot of the wall. The 
tarred boards may also be used at night, or the weevils may 
be picked off by hand. 

10. —The roots of plants in pots should be freed from the 
grubs, and if there la an attack on flowers in borders their 
roots and the soil near them should be examined and the 
grubs picked out. 

11. —^For the destruction of weevil and other grabs at the 
roots of plants Theobald recommends watering with the 
following mixtureOne quart of soft soap dissolved in 
one gallon of boiling soft water, to which add one pint of 
crude carbolic acid. Mix the whole, by moans of a force 
pump, into an emulsion. For use add 30 times the amount 
of water to each part of the emulsion. The earth should be 
removed from the roots before watering.” 


Naiural Enemies. 

These weevils, although not materially checked by them, 
have several natural enemies. Amongst the most important 
are the so-called sand wasps, or Odyneri. These wasp-like 
insects provision their nests with the adult weevils, which 
they kill or paralyse with their sting, and upon these the 
wasp larva feed when hatched. One species (jOdynema 
parietinm) has frequently been observed carrying off the 
smaller of these weewls, and another hymonopteron lOereeria 
arenaria) often does the same. 

Blackbirds and thrushes also devour them. 

4, Whitehall Place, London, S.W., 

June, L894. 

Revised, September, 1906. 


The Board qf Amrimltwre and Fisheries would he glad if 
recipients of this leafiet wovdd make it known to others 
interested in the subject. Copies may be obtained free of 
charge and post free on appUeation to the Secretary, Boant 
of AgricuH/ure and Fishh'ies, 4, Whitehall Place, London^ 
8. W. Letters of application so addressed need not be stamped* 
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“Plea” Beetles (Halticae). 



1. The Tumip ’Plea Beetle, mtiah magsufied j 2, nat. length and wing 
expanae j 8, nat, size; 4, 6, egg, nat. size and mag.; 6, 7, mine, ajw* 
ontiole eaten away by larva ; 8, 9, larva, nat. size and mag.; lO, 11, 
pupa, nat, size and mag. 

Flea beetles attack all manner of crops; roots, cabbage, an. 
hops being most harmed. 

The Turnip Ply or Flea (Phyllotreta nemorum) and tlxe 
Cabbage Plea {Haltica oleracea) are small beetles wliicbi 
thrive in dry, dusty, and cloddy soil, and in dry seasons 
cause much harm to tumip, cabbage, kale, and other plants, 
which cannot grow away from their attacks. Directly 
the seed leaves show, the young plants are eaten. oflC, 
or, if they continue to grow, they are in most cases so 
weakened as to be practically useless. Other closely relate cl 
species work in a similar way. In conditions favourable 
to the propagation of the beetles, they* increase with ^eat 
rapidity; generation succeeds generation, clearing off every 
particle of growth as it appears. The beetles do not flourlsb. 
in showery weather, and as this suits the turnip plants, it is 
chiefly in times of drought that most damage is done. In. 
such seasons, turnips have often been sown three times, eacli 
crop being successively cleared ofE. 

Though the main and most dangerous attack of tlie&e 
beetles, is undoubtedly when the plants are just st^n^, and. 
until they are fairly in the strong roimh leaf,” it is by no 
means unusual in periods of drought to nud that even ix 
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planta manage to grow away from the first onslaoghts, the 
are so steadily and constantly beset by the insects, and thel 
leaves are so mnoh bitten, tlmt they never make good root 
When the roots are formed, and are of some size, lal 
generations of beetles pertinaciously stick to them, in som 
seasons even until September. The turnip fiea-beetles n< 
only attack turnips and swedes, but are sometimes destrm 
tive to rape, mustard, cabbage, kohl<rabi, and oth( 
cultivated cruciferous plants. 

Quite as harmful, if not more so, is the Oabbage Fie 
(Haltica oUracea ); in some districts it is the chief oulprt 
the so-called Turnip Fleas only appearing in small nnmben 
Whole cabbages may even be destroyed by the Oabbage Flat 
Hops are often rained by these pests, the young shoots an 
also the cones being invaded. 


Description and Life History of the Beetles. 

The Oonunon Turnip Flea (P, nemorum) is very smal 
being only about one tenth of an inch long. It Is blaol 
bluish-black, or greenish-black in colour, with a broa 
yellow stripe down each wing-case, The antennae at 
11-jointed, the three joints nearest the head being yellov 
the others dark-coloured. The legs are ochreous, or yellov 
and the thighs, which are very stout, are well adapted fc 
the long jumps which this insect can make. Like adl fie 
beetles, it passes the winter in beetle form under olods an 
stones, in tufts of grass, among weeds, beneath ihe bar: 
of trees, and under rubbish of various kinds, by the side 
of fields, hedgerows, and ditches. It is thus sheltere 
during the winter, and it is sustained throughout the earl 
spring-time, until the turnip seed has germinated, upon wll 
cruciferous plants, such as charlock, hedge-mustard, an 
wild radish. It has large and powerful vrings, ezpandin 
to more than a quarter of an inch (Figs. 1 and 2), and te^e 
long flights in search of congenial food, which it soents fioi 
a distance. In its feeding it shows a preferenoe for th 
seed leaves, and for the plant in its youngest steges, whs 
the plant is most delicate and least able to withstand ^urj 
The beetles lay their eg^ on the under sides of the seoon 
or “rough” leaves. From these eggs, tiny yellow larv! 
come in five or six days (Figs. 8 and 9), wniob, 

(Fig. 7) in the leaves, and feeding upon the Mft tiwtui 
greatly weaken the plants. When full grown, the lirr 
are rather more than ^ of an inch long, with siS: 
a caudal proleg, or “ sucker foot.” In the 
five to seven days, they fall to the ground ix ^ 
pupse (Figs. 10 and II), from which, In js^boni 
j^nect beetles come and proceed 
It is said that as many as six get^ 
in a season, if weather and other ! 

't . • h 
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jp. v/ndulata^ an allied species, is often also very trouble¬ 
some on the tnmip crop ; it is slightly smaller than nemorum^ 
and has dark-colonred legs. 

The Cabbage Flea (JSalUca oleraced) is often far more 
harmfnl than the Tnmip Flea; in some districts it is the 
ehief root crop and general pest. It is of a deep bright 
blnish-^een colour. This species feeds mainly on the 
upper side of the leaves, and attacks old and young plants, 
especially cabbs^es, but also tnmip and other crops. 
Unlike the Tnmip Flea, it does not make holes in the leaves, 
but eats the upper epidermis and soft x^der layers, leaving 
the Ip^er skin intact. The female lays her eggs on the 
surface of the leaf, and the larvae feed v^on the leaf. 
When mature the larvae pupate in the soil like the Turnip 
Flea. The beetles do not seek shelter so readily in inclement 
weather as the Turnip Flea, but remain upon the leaves of 
the plants. The great difference to be noticed here is that 
the maggots do not barrow into the leaves, so can be 
destroyed by arsenical washes. It is thus important to note 
which of these two common flea beetles is doing the damage. 

Methods of Prevmtion and Remedies^ 

1. —Sowing upon a stale furrow ” is calculated to prevent 
the attacks of these beetles. A stale furrow usually implies 
a ‘‘ good season,” or a fine tilth or seed-bed, whereas fresh- 
ploughed land does not usually work down well, but is 
unkind and cloddy. Moisture also evaporates more quickly 
from land that is cloddy, or rough, than from fine tilthy soil. 
The beetles do not like moisture, and moisture naturally 
helps the young plants to grow away from their foes. 

2. —Eolling tiie land after the drill should be adopted, as 
this assists germination and gets rid of clods underneath 
which the insects shelter. 

3. —^Artificial manure mixed with well-powdered ashes, or 
mould, may be drilled in with the seed so that it may be 
close to the plants to help them to grow as quickly as 
possible away from the onslaughts of the beetles. 

4. —Putting in seed with a water drill has certain advan¬ 
tages on some soils where the beetles are known to be 
pa^icularly troublesome. An objection to the water drill 
is that the moisture soon evaporates in a dry season, and 
though it starts the germination of the seed rapidly, this 
is liable to be checked and the vitality of the seed injured 
unless rain soon comes. 

5. —Cruciferous weeds, such as charlock, encourage the 
beetles and furnish them with food until the turnip plants 
we ready for them. It is desirable, therefore, that charlock 
and other cruciferous weeds should be kept down. 

6. —The destruction of winter shelter as fer as possible is 
TOty important. Hedge bottoxns should be cleared in winter, 

the refose burnt, and all refuse where thes6 pests are 
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likely to pass the winter should be got rid of. Broken bine 
lying about in hop gardens should be collected and destroyed. 

7. —In some seasons sowing mustard seed with turnip seed 
preserves turnip plants from serious injury, as it germinates 
and forms plants more quickly than turnip seed, but in very 
dry times, when the attack is virulent and generations of 
beetles follow rapidly, this has been found of little value. 
The beetles do not l^e to mustard plants in preference to 
turnip plants, but being ravenous, they attack the mustard 
plants, as they come up first. 

8. —Seed should be soaked in paraf&n or turpentine before 
being sown. The latter answers best, and is usually found 
to keep “ fly ” away from the seedlings for some little time, 
and may perhaps, apart from the beetle attack, produce an 
earlier and more vigorous growth. Mixing the seed with 
flowers of sulphur is also recommended. 

9. —Paraffin oil may be distributed in very small quantities 
over the seedlings, so that each leaf is sprinkled and naade 
distasteful to the beetles ; for this special sprayixxg machines 
must be used, so as to send out a fine dense spray. In a case 
where, experimentally, sand or sawdust steeped in paraffin 
was spread on the drills, not only were the young turnips 
more vigorous in their growth, but they were also protected 
against a small Oeutorhynchus beetle which attacks the seed- 
leaves before these get above the soil. 

10. —Rolling infested plants, by disturbing the beetles, 
frequently proves serviceable, especially if the soil is cloddy. 

11. —Pushing by hand a light wide framework upon wheels 
with well tarred boards fastened upon it, so as to come just 
over the plants, has been found to catch many beetles, which, 
being disturbed, jump against the tar. Many acres can be 
got over in a day by a horse pulling this machine, which 
should be made very light. The tar requires to be renewed 
as it gets dry, and the beetles, which accumulate in masses, 
must be scraped off. Cart grease may be used instead of tar. 

12. —In the case of Cabbage Flea and other Halttcae-wh^x^ 
the larvae feed on the outside of the leaves, spraying with 
Paris green would be found successful by killing 4i^arvfie; 
on the other hand, it would be useless for Turnip Flea, as 
the maggots feed within the leaves. 

4, Whitehall Place, S.W., 

July, 1895. 

Revised, July, 1905. 
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Winter Motlis. 



7lO. 2. 

Pifif 1 Winter Moth (Cheimatoibia hnmiMa). Ficr. 2. Q-reat Winter 
Moth'and OaterpUlar (mbemia defoliaria), Male Moth, winged; Female 
Moth, wingless. All natural sise. 


There are several moths -whose -wingless females ora-wl up 
the stems of fmit, and forest trees in the antnmn and early- 
winter and jSpnng and deposit eggs in the interstices of the 
rind of the twigs aiftd branches. From these eggs caterpillars 
are hatched in the spring -which bore into buds and eat 
the foliage and blossoms, and young green shoots, and, in 
conditions favourable to their development, cause much 
injury to the fruit crop. Among these moths the Winter 
Moth (Oheimatobict JmMnata) (Fig. 1), the Mo^ed CImber, 
or Great Winter Moth {Sibemia de/oh<vna) (Fig. 2), 
and the March Moth {Aniao^tenryas aea&Mmia), are the 
principal offenders. In some seasons, especially in those 
Wen the progress of the leaves and blossoms is arrested by 
spells of cold -weather, great mischief is caused by the cater¬ 
pillars of these and oQier moths, the females of -which are 
wingless. SometimoS the trees are left as bare as in 'winter,, 
and are, besides, serion^y injured fejr ra^er searon. The 
caterpillars attack apn|e, plpm, damson, filbert ^d cob-nut 
trees; and oooasionaSty tmirant and gooseberry bnshes that 
are set under aylde attd to ^it plantation 

They are also hawOTbJ. Id wW .feeding on the hasel, maple,, 
hornbeam, .IJihei . 
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summer, and the -wingless females crawl np the trees for 
the purpose of egg'laying. 

The Moths .—The male of the Winter Moth measures 1 to 

inches in spread of fore-wings. These are grey-brown in 
colour with darker wa-v^y lines. The hind wings are pale 
grey and are -without m a r kings. 

The female moth has the wings so small that flight is 
impossible. The abdomen of the female is large and the 

10Ti £r . 

The Great Winter Moth is about twice as large as the 
Winter Moth. The male has the fore-wings pale brown or 
brown-yellow, each with two dark bands. The hind wings 
are paler and have a brown spot near their middle. Small 
dots show o-ver the wing surface. 

The wings of the female are practically abortive; the 
brown body has two dark spots on every segment. 

The antennae of the male are combed, those of the female 
simple. 

The Eggs .—^The eggs of the Winter Moth are very small, 
cylindrical, and at first of a light green colour, afterwards 
becoming red. They are placed in small groups, usually at 
the base of buds and on pruned surfaces, sometimes in the 
chinks of the rind of the branches and shoots, and fastened 
there -with a sticky substance. From 150 to 200 eggs are laid 
by one female. The Great Winter Moth lays larger, rather 
rusty coloured, long eggs, and more in quantity (as many as 
400), which are placed in lines, or small groups, according 
to circumstances. 


The GaterpiUars .—From the eggs the cateimillars come 
in the early spring, usually about the middle of March, and, 
as it appears, just before the buds begin to burst. The 
Winter Moth caterpillars are at first grey, with dark heads, 
and BO small that it is difficult to see them. Later on they 
become greenish, -with white stripes and bro-wn heads, and 
are finally rather yellow- When full grown they are almtit 
three-quarters of an inch long. They, as well as those of 
the Great Winter Moth, are called “loopers,” or “ measurers,** 
on account of the position they assume when moving. They 
have six true legs, and only two pairs of prolegs, one pair 
of these being at the hind end of the body, so tw they can 
be easily distinguished from caterpillars of other moths. 
These larvae eat bud, leaf, blossom, and fruit, and spin the 
bloraom heads, and also the leaves, together, and liye under 
their proieotion. When food fails, or when they are fully 
fed.—^from May to June—they let themselves do-wn by ^&ea 
^treads to the ground, in which they bury themselves, ^me 
moths of both species begin to appear in the first weelf in 
October, and may be" Jefn thirotmhout Noyethi^; pft.d 
^l^aoeJhiwx', and even to, and Febrtu^.«.^tiiieii||api(v 

i i;: j‘' 1. 

■ '■ . . ' ‘I'-S El f 

■ ' j'f s; '-** ■ 
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The caterpillar of the Glreat Winter Moth is chestnut 
broTTO. in colour, with a wavy dark stripe on each side of the 
brown; there is a tinge of yellow on the under part of the 
body. It is much larger than the Winter Moth caterpillar, 
beii^ inches in length (Fig. 2). These caterpillars, too, 
have the habit of letting themselves fall from the twigs, to 
hang by a silken thread. When the period of pupation 
arrives the caterpillar descends to the ground and changes 
to a chrysalis just below the surface. 


Methods of Prevention. 

1. —It is very necessary to adopt methods of preTention 
^inst these insects. The first and most important measure 
is to prevent the -f^gless female moths from crawling up the 
trees in the autumn and winter months. This can be effected 
by putting sticky compositions round the stems to entrap the 
moths. 

Oart grease noade from fat or oils, and without tar, is 
reconomended as the best and safest composition to use for 
banding fruit trees. In all cases the grease must be spread 
on bands of grease-proof paper. These bands should be 6 
inches wide, and tightly tied to the tree above and below by 
a piece of string. The bands are best placed four or five 
feet above the ground. If the trees are young and stakes 
are used, the stakes should be banded also. 

Gfrease-banding must be conamenoed early in October, and 
the grease renewed from time to time when the composition 
has become dry and hard. If stout paper be used it may 
last for two years. 

It will be nectary to keep the bands in good working 
order as long as moths are seen about. 

In February or March, or as soon as frosty weather has 
gone, the wingless fenoales of some other species of moths, 
e.g., the March Moth (Anisopteiyte aescuiaria) come forth, 
and ascend the trees for tihe purpose of laying e^ upon 
them. These other moths are not nearly so numerous 
as the Winter Moths, but it is necessary to keep the 
bands in working order for them also in some distiiots; 
it is desirable upon the breaking up of winter to observe 
whether the noale moths are flying about the trees in the 
dusk, and, if they are seen, to put the bands in working 
order at once. 

2. —^In the case of cultivated fruit land, many of the 
chrysalids might be destroyed by di^ng or hoeing late 
in the summer the ground all round trees that wwe 
infested in the spring, and by digging or hoeing in lime 
or gas-lime. 

3. —In grass orchards, the herbage should be close-fed ofl 
by sheep. Poultry shpuld always be k^ in orohSBrds, for they 
devour many lazye, and also the female moibs as they 
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escape from the ground. Many fruit growers also reoortx- 
mend pigs, which help to keep the trees in a comparatively 
clean state by destroying insects in the ground. 


Jt&nedies agaimt the Oaterpillars. 

To destroy the caterpillars spraying trees with arsenites 
is necessary. Small apple, plum, and damson trees, 
filberts, cobs, and fruit bushes can be easily sprayed by 
means of proper knapsack sprayers. Large trees beyond the 
reach of hand sprayers can be sprayed with hop«washing 
machines, but there are machines especially manufactured 
for this purpose. 

Only arsenical sprays are of any use against the cater* 
pillars. Two of these sprays are strongly recommended, viz., 
Paris green and arsenate of lead. 


Paris green costs from XQd. to la. per lb. It should be 
obtained in the form of paste, which is safer than powder, 
and used at the rate of 1 lb. in 200 to 250 gallons of soft 
water, according to the age and condition of the foliage and 
the kirld of tree sprayed. As Paris green does not dissolve 
in water the mixture must be kept constantly agitated so 
that it may be maintained of an uniform strength. 


Arsenate of had should also be bought in the paste forzm 
the proportion^ recommended for spraying being 2 lb. to 50 
gallons of water, or two even teaspoonfuls to a gdlon of 
water, the whole being thoroughly mixed. 

It is not advisable to spray with arsenical solutions when 
the trees are in blossom, unless the attack is very severe, 
or bees may be killed and blossom destroyed. As the object 
is not to dislodge the cate^illars, but to poison their food, the 
arsenical solutions should be made to fail like gentle tnist 
ui»n the leaves, fine spray jets being used for this purpose. 

Live stock may be kept in orchards where arsenical 
compounds have been used. Such compounds, however, 
must not be used where gooseberries for early pioUng, 
and herbs and vegetables for early use, are grown under 
the trees. 


4, 'Whitehall Place, S.'W,, 
September, 1895. 

Revised, August, 1908.' 
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BOARD OF AQRIOULTTJRB AND FISHERIES. 


Mangold Fly (Pegomyia hetos,* Ourtis). 



1. Male, (oagsified. 1. Feuale, natnual size. 7. Pnpa, nataxal size, 

2. Male, natural size. 6. Larva, natural size. 8. Pupa, magnified. 

8. Pemale, magnified. 6. Larva, magnified. 

Serioas injury is often caused to mangold plants in June 
and July by the attacks of tiie fly, Pegomyia ietc$, whose 
lanrse, or maggots, form burrows within the tissues of 
the leaves, and live upon the juices, weakening and 
exhausting the plants, and sometimes killing them. After 
the mangold plants have been singled and begin to show 
v^orous growth, they sometimes suddenly droop and pre¬ 
sent a withered appearance. Upon examination, it will be 
found that there are pale blotches, like blisters, upon the 
leaves, caused by maggots lying within their tissues, from 
which they have exhausted the juices. These discoloured 
patches become brown and withered. 

DaaoripUon of Insect. 

The fly is about the size and shape of a common house 
fiy. It is dark ashy grey, with black bristly hairs. The 
under surface of the abdomen of the male has four black 
triangular basal spots in the middle of four segments! 
the female has three indistinot stripes along it. The legs 
are bristly. The femora (thighs) of the female are yellow, 
as are also the tibise, or middle joints of the legs, in both 
sexes. 

The egg is oval, white, and covered with six-^ided 
markings. 

The larva or m^got is about a third of an inch l«ig, with 
undefined, or indistinctly marked segmente. In colour it ts 


Femaerfy oaUed Atahomyia, beta. 
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creamy "white, somewhat transparent, so that the green^ *3 
in the intestinal canal is visible. It has no legs. Its tail end 
is cnt sqnare, but the head is sharp pointed, and furnished 
"with a pair of hooked appendages which serve for boring 
and cutting into the tissues of the leaves. 

Life History^ 

The fly is seen from March to June. The female deposits 
her eggs singly, or in groups of two, three, or four—^rarely 
more—^upon the under surface of the leaves of the mangold 
plants as soon as they appear above ground. When two or 
more eggs are laid together they are placed side by side. 

Maggots come out from the eggs in about flve days, and 
immediately bore their way through the epidermis into the 
central leaf tissue, on which they feed. 

The maggot stage continues for about a month, and 
during this period the insect does active mischief. Pupa¬ 
tion is assumed either in the leaves, in which case the red, 
or reddish-brown, puparia may be seen embedded in the 
blisters caused by the .zuiggots; or the maggot falls to the 
ground and pupates therein. From these early puparia the 
flies emerge in about ten days. 

There are two broods during the year. The maggots of 
the second brood become pupae in the ground, or in decaying 
leaves and similar naaterial, and in this puparium stage the 
winter is generally passed. From these puparia the first 
brood of flies issues in the spring. 


Remedies, 


1. —In the first place, infested plants should be top-dressed 
with nitrate of soda and common salt, put on at the rate of 
from 1 to cwt. of nitrate of soda and 2 to 8 owt. of salt per 
acre. This will force them on and give them a chance 
to grow away from their enemies. 

2. —^Washing the plants "with an emulsion of paraffin oil and 
soft soap and "water has been adopted with" some success. This 
is made by mixing paraffin and soft soap together in the 
proportion of 1 gallon of paraffin and half a pound of soft 
soap to 10 gallons of "water, thoroughly inoorporated by 
means of a h^d-pump or syringe. This composition can be 
put on by means of a horse-machine lor the distribution 
of liquid dressings in the form of t^y; A knapsack- 
machine would be found useful for applying hquids in the 
case of small holdings. 


When the eggs are discovered upon the leaves of ih$n- 
gold plants in infested fields, it, would; probably do good 
to apply paraffin and soap .wse|iw SttoniBe to make 
&e folkge unplei»ant :tQ the. 

hatched, and thus prev^i them, latb't&ft 
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3.—^Where some of the plants in mangold fields are very 
eerionsly attacked, exhibiting many blisters and blotches, 
they should be pulled up and destroyed, so as to prevent a 
second brood of flies from being hatched and spreading 
farther mischief. Where the plwts are less affected the 
leaf-blotches only may be removed and destroyed. Women or 
children could do this work, but they would require careful 
iifstruction and direction. It need hardly be said that 
the plants pulled up must be completely destroyed, either 
by burning them or by putting the leaves in pails of hot 
lime. 


Prevention. 

а. —^All the leaves of mangold plants in infested fields must 
be carefully collected and destroyed after the roots have 
been lifted. On no account should the leaves stripped from 
infested crops be taken into pastures for cattle during the 
summer, as is sometimes the custom. 

б. —Many weeds, as some of the thistles (Oardims), sow¬ 
thistles (Sonchm), dandelion (Taraxacum), and “ Fat Hen 
or “Goosefoot” (Ghenopodium album), upon which the 
e^s of this fly are frequently found, serve as harbours for 
this insect, and should be kept from the neighbourhood of 
mangold fields. 

c. —^In some localities dock leaves are frequently full of 
the maggots of a Pegomyia, which appears to be Pegomyia 
betoB, and it would be wise to wage war against this weed, 
and to cut it up at once. 

4, Whitehall Place, London, S.W., 

January, 1898. 

Revised, October, 1905. 


The Board of Agriculture and Fisheries would be glad if 
redpients qf this leaflet would make it known to others 
int&rested in the subject. Oopie» may be obtained free of 
charge and post free on application to the Secretary, Board of 
Agriculturre and Fisheries,4:, Whitehall Place,London,S.W. 
Letters of application so addressed need not be stamped. 
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BOARD OF AGRIODLTDRB AND FISHERIES. 


VOLES AND THEIR ENEMIES.* 

Among the vermin whose ezoessive multiplication, under 
especially favourable oircumstances, results in injury to 
farmers, the field vole has several times been conspicuous, 
and it was particularly so in 1892, when it inflicted extensive 
fiamage on young grass and herbage, on hill grazings and 
rough pastures in southern Scotland. This animal has also 
proved a source of much loss on other occasions in various 
parts of the country, as in Essex and Kent three hundreil 
years ago, in Gloucester and Hampshire early last century, 
and again in Scotland in 1875-6. 

The animal which caused so much mischief on many hill 
farms in the southern uplands of Scotland in 1892, although 
often spoken of as a mouse, is technically known as the 
short-tailed field vole {Miorotm, formerly Arvioola^ agreHiia) 
(PliATB I.). Two species of the genus Microtua inhabit this 
country, viz., the water rat (M. amphiUua) and the field vole 
(M. agrmtia). The red or bank vole (JEvotomya glareolua) 
belongs to another genus. 

All three voles are distinguished from the true mice 
(genus Mua) (Flats II.) by their stouter body, thicker 
head, blunt muzzle, small ears, and the tail shorter thim 
the body, whence they are often called short-tailed mice. 
Their molars, or back teeth, have fiat crowns, with trans¬ 
verse ridges of enamel, adapted for grinding the vegetable 
matter on which they feed, whereas in true soaioe they axe 
covered with points or tubercles suitable for an omnivorous 
diet 


The Short-Tailed Field Yole {Microtua agraatia). 

This vole is at all seasons'an inhabitant of our pastures, 
and may be found at all hi^htn firam: the sea. letal to near 
the summits of our highest Idlls i its favomHlte has 
however, Sfe.let«;rh|ihg; 

esph4i4l^; • 

ifwiqueattjr.'hi - 
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forming mimerons burrows at a considerable depth, each 
pair having their own dwelling in winch the^f bring up 
their young, and deposit their store of winter food. All 
around, their tortuous runs are seen on or near the surface, 
indicating where they have been foraging. 

The characteristics of the field vole (i^iATB I.) are a blunt 
rounded muzzle, short ears, and a short hairy tail. These 
features distinguish it from the true field mouse, or long¬ 
tailed field mouse (Plate II.), which has a pointed muzzle, 
prominent ears, and a long naiked tail. The water vole, or 
water rat, differs in the same respects from the common 
brown or Norway rat. 

The field vole usually produces three or four litters a 
year, each consisting of from four to eight young ; in some 
seasons, however, it is even more prolific, the breeding 
season being prolonged from February to November, and 
the litters containing as many as ten young. 

Its diet is principally herbivorous, consisting of roots, 
grass, and the tender bark of trees and shrubs. It 
particularly affects the delicate white stems of gr^s and 
rushes rising immediately out of the earth, but in times of 
scarcity nothing green comes amiss to it. When pressed it 
is said to devour insects, and even its own kind. 


The Water Vole or Water Rat (M. amphiUus). 

The water vole devours the stems of grain, grasses, &c., 
growing near water, and also barks the exposed roots and 
bases of stems of shrubs and trees, notably the ash, sycamore, 
and varieties of laurel. The water vole also damages the 
banks of rivers, canals, and dykes. It lives along the borders 
of streams or almost any piece of water, also m damp 
meadows, and tunnels long passages into the soil. It is 
blackish-brown on the back, while the belly is greyisn- 
brown. 


The Bank Vole (JEvotomys glareolus). 

This vole occurs chiefly in and around forests and woods, 
being especially fond of sheltered banks, 
stumps, and the exposed roots in banks. 
it does considerable damage to trees. It clnnbs to fee 
height of ten feet or more, and eats out the termi^mA 
lateml buds, its action resulting in the fonnatimi of mi^- 
sWen stems. The bank vole is browm^-red -^th a pw© 
Se breast, belly, and feet; 
field vole, coming ■well above the fur. 

I»m to 4 in A while ite '•? “ 

not difficult to catch by means of traps bartea iwilfa caji^eie.. 

, , i t; • 
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Nattiral Enemies of Voles. 

Most of the animals described as preying npon the field 
vole are likewise natnral enemies of mice and rats. Thns 
weasels, stoats, foxes, rooks, crows, ravens, sea-gulls, 
kestrels, owls, and buzzards are all known to prey upon 
these vermin. 

Short-Eared Owl *—^This bird (Otus brachyotua'^ is one 
of the greatest and most effective enemies of the field vole. 
It is distributed over almost every part of the globe, and is a 
normal winter immigrant to these islands, appearing simul¬ 
taneously with the woodcock (whence it is popularly known 
as the “ woodcock ” owl) and usually departing in spring. 
Nests in ordinary seasons are of comparatively rare occur¬ 
rence in Great Britain, but on occasions when there has been 
a multiplication of their favourite food, the vole, these owls 
(PliATH III.) have not only arrived in unusual numbers, but 
have remained and bred all over the affected district, laying 
from 8 to 13 eggs, and rearing more than one brood. 
Professor Newton, however, in his edition of Tarrell’s 
« British Birds,” mentions seven as an unusual number of 
eggs, and five seems a general clutch. 

The short-eared owl differs from most other owls in that it 
hunts in daylight—Whence one of its names “ Hawk ” owl— 
so that its beneficial operations can be observed, but the 
nocturnal species are no less beneficial to farmers in 
destroying small rodents, and it would be difficult to 
condemn too severely the foolish and cruel action of those 
who encourage or allow the destruction of this useful and 
beautiful family of birds. 

The Kestrel.'\ —^Next, and hardly inferior in merit, as a 
check upon voles and mice, comes the kestrel {Ealeo 
tirmunculue') (Platb IV.), and it is to be deplored that 
popular ignorance as to its food and habits is even greater than 
that which prevails in regard to owls. This bird, although 
possessing the long wings and dark eyes characteristic of a 
true falcon, is known to gamekeepers as *‘a hawk,” and its 
death warrant is a standing order in some preserves, though 
here again there has been great improvement, and the 
destruction of the kestrel is forbidden on many estates. 
The food of this bird is known to consist chiefly of voles, . 
mice, and insects. 

It is one of the peculiarities of the FahonidoB that their 
plumage varies according to their age and sex; in the 
southern counties of Scotland the sparrow-ha'wk (Platd Y.), 
which does not prey on mice, is generally known as the 
“ blue hawk,” and tire kestrel as tie “ brown ” or “ red ” 

. • 8t» <Sh^-Warei Owl) 

t (.JSj»erel or WM-hooor'), 
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liawk. But an immattire male sparrow-hawk has reddish.- 
hrown plnmage, and an adtdt male kestrel has a blni^-grey 
bead and back. The Kestrel is also oharaoterised by its 
habit of poising or hoTering, so that for many minutes its 
position in the air is practically stationary. 

Other Birds,—Buzzards and ravens destroy voles and 
mice, and are too heavy on the wing to do much injury to 
game. Rooks and crows have also been known to dig up the 
nests of voles and mice, and to devour the young. Certain 
species of sea-gulls have also been observed to prey on 
voles. 


Stoats and Weasels .—^These little animals are among the 
deadliest and most persevering enemies of small rodents. 
They kill far more than they can devour, apparently out of 
sheer blood-thirstiness. In woodlands and on low ground 
they undoubtedly do much harm to game, especially the stoat 
(Platb VI.), which may be easily distinguished from the 
weasel (known in Scotland as the “ whittret,” Plath VII.) 
by its greater size and by the black tuft on the end of the 
tail, which is retained at all seasons of the year, even in 
winter, when the rest of the body becomes wholly or 
partially white. 

It is, perhaps, hardly reasonable to expect that stoats 
should be allowed to multiply in game-coverts, or in the 
vicinity of pheasant coops, but the Board have no hesitation 
in recommending that weasels, which are persistent mouse- 
hunters, and do little damage to game, should not be 
molested, at least in moorlands and hill pastures, where they 
cam do litUe harm and much good. 

The natural enemies of the vole may be divided into two 
classes t (X) those which destaroy voles and are harmless 
to sheep, crops, and game, and (2) those which, though 
preying on vmes, are so harmful in other ways as to have 
less claim to preservatilon;— 


1. VoMeiVlsrB, harmless, or nearly so, to she^, crops, and 

gamsi Owls of all sorts, buzzards, kestrels, and the 
sm^er sea-gulls. 

2. VoMMl^, harv0tl in other ways; Stoats, weasels. 

ratsne^ omnion and hooded crows, rooks, and great 
b]|s<A<%aaked gulls. 


Striot 
birds m 
Their w 
m <mta 
sad, as! 



should be giyen by landowners that the 
in the first mss should not be destroyed. 
mm In tsB nombers, though inadequate to avert 
kidfi tbiss, would undoubtedly tend to mitigate it, 
proved in the case of the short-eared owl, 
ofi mnltiid^og abnormally in presence 
^MwawtaCfood. Iheyars, at eil.events, most 

cj!;grotittd vermin. 
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Protediive Measures. 

■With reference to the steps wliich may he taken hy 
ocoupiers to protect themselves in the earlier stages or .x 
ontbreak, it is of great importance tliat early “i 

given to the local oi^^anizations, farmers’ clubs, 
societies, and to all interested, of the firs* sigua ot an> 
exceptional multiplication of voles. Systematic and concorieu 
attempts should then at once be adopted to stamp 
plague throughout tiie affected district. The mort eftective 
measures appear to be the periodical and timely burning oi 
grass or heather, followed by active pursuit of the 
by men with wooden spades and dogs. "Wliere planmtions 
of limited extent are attacked, pit-falls, wider at me bottom 
t.ha.n at the top, and about 18 inckes deep, have been lounu 
efBoacious in trapping many voles. 

4, ‘Whitehall Place, London, S.W. 

July, 1893. 

Revised, November, 1906, 


The Board of AgruMli/wre and B’isheriss wotM "be 
if reovpimts of this leaflet would mak^ it Tmoum to oifmti 
interested in the subject. Copies may he obtained f^ 0/ 
ehorge and post free on application to the Secretary, ffoara 
of Agriculture <md Fisimies,, 4, WhitehoM Place* 

S.W. Letters of application so addressed, need Jlifsjilp 
stamped. ‘ 
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nm I ff Itfi’D HOtFSB. Miu tylvaiicus, —Colour, sand^r-browu abovo, white beneath. Average length of 
; 4 Tfertemfli illfttln gnlalilTtg charachSTS : long pointed morale, prominent naked ears, and long 
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SUOBT-B4BBI> OWIi. 01m SraeAyrtw.—Migratory, Jiymg mnoa on the 
(trmmd, wd of dJuxaellMkMtB. QenweloolOBx, yellowidx-htownabove, Tsriegated 
with spotB, atreakiiaad oion-bM <4 dudeer ooHour; pale beneaOi. Byes yellow. 
(The eyee of the White or Bew OH'l end the Brown or Tawny Owl are Maok.) 
Appeem nenally in October (witonoe tallad ‘VToodooc* Owl) and isniatas nnta 
Apra. Afewi! 0 »aaiat 0 bteedmhWlyte>etiitebteeit^ Bre^UMf^y on 
mloe and rolee. ■ 
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SJEQSTRIL 01 WXCTPHOYBB. aa th.e 

Brown or Bed Hawk. A loii|r-w!nge4 dwk-eyed Baiwk, teddiak-browa 
back and bloisb-friej bead and tail 'Whm bdnlt PxeTS upon t^lea, beetles, 
grasahoppetB, small birds, and oooas k mal ly yotmg game-biidA Ma|i^ recognised 
on the wing by lits habit of hoTork^ 1*^ )ft^ds. . s i;; I 


aiililL; 
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Plate V. 



STABBOWHAWK, LooaUy known as tih* “Bouaiwlng " 

or “Blue Hewk.”—A'»ioet-wlaged yellcw-eyed Hawk with. l<mg-l}a*red taU. 
Mottled bromi ebove ■wheo ycma*, bwjwniab'grey when adolt. White beneath, 
with trauBTene ban an bnaet and Aaata. Preys upon emaU Wrdfl, blaok-birds, 
thnuhee, pi{^eciii% awl yaw® gane'bhrdBi Does not hover like the KeetreL 


\ 




Plate VI. 
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» nivaMSf formerly Mustda viUgaris .—^Locally known as Whittret, Gane, and Monse-linnt. Average 
7 to ins.; tail, 2 to 2| ins. Oolonr, reddi^-brown above, white beneath; tail, brown. Does not 
k pendstent enemy to rats, mice, and voles. 
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BOARD OP AGRIOTJLTtrilE AND FISHERIES. 


Autumn Oatoh Crops and Fodder Supply. 

The Board of Agriculture believe it may be useful to <lraw 
attention to some of tlie leading special and catch crops, 
which, in the event of an early harvest, may, under favour¬ 
able conditions, prove of utility in providing green food for 
stock in the coming autumn, winter, and spring in districts 
where the recent severe and prolonged drought lias seriously 
diminished the ordinary hay and fodder crops of the season. 

The policy of resorting to one or other of these catch crops 
must in every case be dotennined by the varying local 
circumstances of soil and climate, and cannot be made the 
subject of general recommendation. 

Rye, if sown at once, might afford good foo«l for stuck 
early in the autumn, or it might be mown for hay if the land 
were strong and in good heart. It would furnish very early 
food in the spring for stock, or it could lie made into ensilagi*. 
Rye in the early stages of its growth should be top-dresseil 
freely with nitrate of soda. 

Oats put in promptly would give food for soiling or 
cutting in the autumn. The crop might also be made into 
hay, and it is equally useful for converting into ensilage. 

IVifolitm imamatum on suitable soils and under favour¬ 
able conditions, in its three varieties, early, medium, and 
late, may be largely sown in proper proportions to follow in 
succession in cutting. It might also take the place of red 
and other spring-sown clovers that have failed. 

Italian Rye Grass sown very thickly, and as early as 
possible, would under favourable conditions yield some 
good food in the autumn, and again in the following spring. 
This crop provides good fodder for dairy stock. It may be 
sown after vetches or grain crops from July to September, 
but will require a heavy noanuring of nitrate of soda or 
other ammoniacal manure. 

TrifoUum pratensst or Omgrass, if sown at once, either 
alone or with Italian rye-grass, might with sufBclent moisture 
yield a good crop in the autumn. It should be simply 
brushed or rubbed in, or harrowed in by a chain harrow, 
and a roller run over It. Nitrate of soda and superphosphate 
may be used as manures. This clover can only be mown 
once, but it would afford excellent feed throughout the late 
summer and autumn after its crop of hay. 
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A mixture of rapid gnnoing Grasses and Clovers, Btioh as 
the above, with the addition, of cocksfoot, trefoil, and alsike, 
should, with the necessary moisture, yield a good crop by 
the end of September. 

Brank, or Bmktvlieat, may, in some instances be grown 
with advantage, where climate and soil permit. 

White Miistard grows very rapidly, and may be sown 
where turnips and mangolds have failed, or upon stubble. 
If plenty of seed be used, and some phosphatic manure 
applied to the stubble, there should be good sheep food in 
six weeks or less, but this crop does not stand a hard winter. 
A peck of seed per acre, sown as late as the end of August, 
is said to yield good food by the end of November. 

Rape, in the form of Giant Kape, may be drilled in the 
old drills where mangolds and swedes have failed, or on 
fresh ploughed stubbles. In a favourable season there 
might be time to single it and get a good crop, or it might 
be left unhoed. 

Dwarf or ordinary rape can be sown broadcast in July and 
August on land where crops have failed, and should be 
harrowed in. On stubbles it may be sown broadcast with 

or 4 cwt. of superphosphate per acre, and will furnish 
good food for the spring. 


Tlurusand-^eaded Kale, if drilled at once, well manured, 
and afterwards sipgled, might supply a valuable and very 
bulky food for both sheep and cows in early spring from 
February onwards under favourable conditions. If kale 
plants are available time would be saved by their being 
transplanted where other crops have failed. 

Thousand-headed Kale has, in many districts, taken the 
place of rape as being a more heavy bearing crop. 


KohUrabi might, in certain oases, be still put in where 
turnips and mangolds have failed, and where turnips could 
not M again sown, but in most districts the season would be 
too much advanced for a large crop to be looked for. 


Vetehee, sown after ah early cereal crop, where the stubble 
has been broken up either by a plough, grubber, or harrow, 
might afford much food, even in the late autumn, on well 
farm^ land. They should be sown with a mixture of oats, 
wheat, beans, or rye to keep them up. 

Winter Oai» and Barley, if put in speedily, will furnish 
a go^ yield ti food for bay, solUng, or ensilage. If the 
weather is uiffavouralde to quick growth these orops will 
stUl fnnd^ axoellent food for stoek in the spring. 


Bed ffembtif if made into hay, shonld form a useful 
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Eop Bines may also be made into hay. For this the finer 
bines, which are often trained on cocoanut fibre strings, may 
be specially nsed. Bat care mast be taken to pall oat these 
strings so that they are not eaten by cattle. In making hop 
bines into hay the bines must be got together directly they 
are “ hayed,” and not left till the end of hop-picking. In 
view of the present high prices of hay it will pay to take up 
the bine-hay when ready ; the neglect to take i^is precantion 
is the probable cause of the hop-bine hay frequently turning 
out poor. 

Late Swedes, Turnips, &c. —^Where mangolds and swedes 
have failed to come up, it would not be too late to run in the 
same drills, either with or without manure, some of the 
following, viz., the late swede, hardy swede, the orange 
jelly, golden ball turnip, green globe turnip, six weeks 
turnip, or the grey stone turnip. There are several varieties 
of turnips which might be sown in this way which would 
produce considerable quantities of keep, and stand the 
winter, even where sown broadcast, some of which may be 
sown upon stubbles, as the harvest will be early, and they 
would have nearly t^ee months to grew in. 

Brewers' Chrcdns will form a useful addition to rations of 
straw for stock in the absence of hay. 

Ohver Leys (Old Leys), instead of being ploughed up this 
autumn, may, no doubt, under the circumstances, be left 
down for another year in cases where the plant is at all 
good. 


Ensilage. 


The process of preservation by ensilage, either in pit or in 
stack, is applicable to all kinds of green food, such as CHovsTf 
Vetches, Bye, Oats, Wheat, Peas and Beans. 

Silage may be either sweet or sour, according to the 
pressure employed. In sweet silage the material is allowed 
to heat to a higher temperature tbau in the other form. 


Sorghum Saccharaium, drilled or dibbled in within a few 
days (from June 39th), would yield a bulky crop suitable for 
ensilage if the weather oonfinues hot. If, however, the later 
season should prove cold or wet, the crop is unlikely to 
prove successful as was shown by the experiments made by 
the Agricultural Department in 1883. 


Maise, or Indian com, would probably yield a crop large 
enough for ensilage,-but in some distriots the Beas(m may be 
too &r ad'mieea. If sownti^Ow . seed should be 
]^viously soaked to ensure rapid ^ttaination. 

■ Dreat care must tudbeh ite maim or so^hum 

t’ b&io !^lage, as apt tnbitldy. 
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Refuse heriage .—Bough herbage on the outside of fields, 
sides of hedges, sides of roads, &o., should be mow and pnt 
into silos ■with any brnshings of meadows and pastnres. 

Coarse Hop Bines may be chopped while green and pnt 
into the silo, care being taken to tsiie out all oocoa-nnt fibre 
strings. 

Aftermath .—Pastures and meadows not wanted for stock 
treated speedily with nitrate of soda, wonld yield herbage, if 
not for hay, at any rate for ensilage late in the autumn. 

Fern or Brackm may be made into hay, or pnt into the 

Th6 groen slioots of Qorse or Wn/in may be maae use of 
for spring food in districts where these are av^lable. 

In the special circnmstances of the year it may be also 
expedient "with the view of pro'viding, sufficient supplies of 
fodder, to use, wherever practicable straw for the feeding of 
stock, and to substitute for bedding, such materials as fern 
or bracken, moss litter, and rushes. 

4, Whitehall Place, London, S.W., 

July, 1893. 
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BOARD OF AORIOULTDRE AND FISHERIES. 


Aeuseesmeata to Looal Rates. 

The Board of Agrioultare and Fisheriea have, on more 
than one occasion, found it useful to circulate a memo* 
randnm, prepared by the Local Government Board, directing 
the attention of oconpiers of land la England and Wales 
(outside London) to the principles upon which assessments 
should Im made to the poor rates and other looal rates, and 
explaining the steps which may be taken, where an assess¬ 
ment is objected to, to obtain a reduction of the amount 
on the ground that their premises have been valued at too 
high a figure, or the valuation maintained at a level above 
the actual value. 

It has been thought desirable to incorporate in that 
memorandum, in addition to the primary subjects dealt 
with, a reference to the bearing of the Agricultural Kates 
Act, 1896, whereby special and important provisions 
relating to the assessment of agricultural land have been 
enacted. The Act was originally made to operate for a 
period of five yeans commencing let April, 1897, but it has 
now been continued in force until the Slst March, 1910. 
The Board would also draw the attention of owneni and 
oconpiers of land to Sections IV. and V. of the memorandum, 
concerning the rating of woodlands and plantations, and of 
sporting and fishing rights. 

MaicoBANsmc. 

Outside London the basis for the assessment of the 
poor rate, toad practically of every other looal rate levied 
under the general law, m whem the Union A ss e ssm ent 
Acts are in force, the vmlnation list made under those 
Acts. The only places; ha Bag^hmid and Wales, onMde 
Londoxi, where the pnlen, 4isi iMa s nt Acts are not In 
force are.a:f»w^laa|gt'tl»1iA''SPi|^^ l«aia.Aots. 
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L—As to <Ae Poor Btite, 

Where the Umon Assessment Acts are in force, 
the poor rate is assessed upon the net annual, or 
rateable, value of premises, as entered in the '^nation 
list. The rateable value is arrived at by making certain 
deductions from the gross estimated rental of the premises, 
which is the rent at which the property might reasonably 
be expected to let from year to year, if the tenant paid 
all usual tenant’s rates and taxes, and tithe rentcharge, 
if any. It is hot necessarily the same as. the rent 
actually paid for the property. By the Tithe Act' 1891, the 
liability for the payment of tithe rentcharge -was imposed on 
the owner of the land subject to the tithe rentcharge, but it 
would seem that the gross estimated rental of the land is 
still to be calculated upon the assumption that the tithe 
rentcharge will be paid by the tenant of the land. The 
amount of the tithe rentcharge payable upon any lands, if 
not within the tenant’s knowledge, may be ascertained by 
an inspection of the tithe apportionment deposited in the 
parish. 

The deductions to be made from the gross estimated 
rental in order to arrive at the rateable value, are ^e 
probable average annual cpst of the repairs and insurance, 
and any other expenses that may be necessary to maintain 
the property in a state to command a rent equal to the 
gross estinouated rental. 

If a person considers that his assessment to the poor 
rate is too high, he should, in the first place, give notice to 
the • assessment committee and, desirably, to the overseers 
also, that he objects to the valuation list on which the rate 
is based. The notice must be in writing, and must 
specify the grounds of the objection. It may be served 
on the assessment committee by being left at the office 
of the clerk to the guardians, or sent by post addressed 
to the committee at such clerk’s office, or delivered 
personally to the clerk of the assessment committee 
(usually the clerk to the guardians) or at his usual place 
■of abode. 

A day will be appointed by the assessment committee 
for the hearing of the objection,' and on 'such hearing the 
oonomittee have full power to call for and amend the 
valuation list. If they do amend it, they must give notiod 
of the amendment to the overseers, who are thereupon to 
alter the poor rate current at the date of the notice of 
objection; so that, if on the hearing of an objection made 
by a farmer or other person the assessment conamittee reduce 
the assessment, the objector ■nWU only be' called upon to pay 
on the reduced amount the rate current at the tiTne when 
he made his'objection. The reduction will take efCeot also 
as regards'any ^ate made subsequently. - > 
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Supposing that the objector faUs to obtain from the 
committee the relief to •which he consider himself 
entitled, the only course open fco him is to appeal 
against the poor rate to che next practicable special or 
quarter sessions. He cannot appeal against the rate unless 
he has first objected to the valuation list in the manner 
above referred to, and has failed to obtain relief from 
the assessment committee. An appeal to special sessions 
c^ only be made on a question of value, and does not lie 
where the dispute is as to the liability of a hereditament to 
be rated. 

If the objector appeals against the poor rate he must give 
21 days’ notice in writing previous to the holding of the 
sessions to which the appeal is to be made, of his 
intention to appeal, and the grounds thereof, to the 
assessment committee. Notice is also required to be given 
to the overseers, and in some cases to the parish council 
tow or urban district council. The objector 
shomd take legal advice as to the precise procedure in 
conducting such an appeal. 

The justices on the hearing of an appeal against the 
^or rate ^e empowered to amend the rate by aJterim? 
the sum therein charged on any person, or in any other 
masmer -winch may be necessary for giving such relief 
as they th^ just; and in certain cases they may quash 
V amended, the valuation list must 

assessment committee in oonformitv 
wi-th the amendment made by the justices. 

» jtwtioes in special sessions is 

the^appellant, he may carry the appeal to quarter 
masority of instances in -which 
persons w^ho have been over-assessed take action in order 
to get their assessment reduced, no appeal against the noor 
rate IS necessaY: the relief desired is coined by^the 

•»“ >><*»• tk* 

With respect to places outside London in -which the 
Union Ass^ent Acts are not in force, it may be stat^ 

pro-vdsions of any local 
P^dure for obtaining a reduction of Msess- 

^?Ster sesXS?^ 


II.—As to other ihm tiis Poor Bak, 
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When the whole parish is liable to county contribuijions 
or to the borough rate, the sum required is usually paid 
out of the poor rate. Where only part of the parish 
is liable, a separate rate is levied in such part in the 
same manner as the poor rate, and the same observation 
applies to sums required for the expenses of burial 
boards. All these rates are based practically on the 
valuation list; and it would seem that if the assessment 
committee amend the valuation list after hearing an 
objection to the list, any of these other rates should be 
correspondingly amended without any formal appeal against 
the rate. 

As regards the general district rate levied by an urban 
authority, it was held in the case of SMffisld WaterworTcs 
Co. V. SheMeU Corporation (1885) (55 L. J. M. 0. 40; 
54 L. T. 179), that where, subsequently to the making and 
demand of a general district rate, the valuation list upon 
which the rate was based was amended by the assessment 
committee by the reduction of the assessment of particular 
premises, sufficient cause was shown for non-payment of 
so much of the rate as corresponded to the reduction in 
rateable value made by the committee, although there had 
been no appeal against the general district rate. 

The urban authority are empowered to reduce the sum 
at which any person has been assessed in the general 
district rate, if he has been over-rated, if he has been 
assessed on a higher rateable value than that entered in 
the valuation list in respect of his property. 

If a person assessed in any of the above rates considers 
that he is over-rated, and is unable, in any other way, to 
obtain the relief to which he considers himself entitled, he 
may appeal against the rate. 

An appeal against a general district rate lies to the 
next court of quarter sessions held not less than 21 days 
after the demand of the rate. Fourteen days’ notice of 
the appeal must be given to the urban authority, and the 
notice must state the ground of appeal. 

In the case of separate rates levied by overseers 
to meet expenses of rural district councils, the same 
appeal lies to special or quarter sessions, as in the case of 
the poor rate. 

Any separate borough rate, and any separate rate to meet 
contributions required by a county council, may also be 
appealed against in like manner as a poor rate. 

Appeals against rates levied under the Lighting .and 
Watching Act, 1833, may be made to quarter sessions, and 
are subject to the same provisions as appeals against poor 
ra^. 
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Ili .—Reduced Assessments in respect 6f Land not occupied' 
hp Buildings. 

1. Occupiers of laud used as aral>le« meadow, or pastme^ 
grouud only, or as woodlauds, allotments, orcuards, 
market gardens, or nursery grounds, are assessable to a 
general district rate in an urban district in respect of 
such land, in the proportion of one-fourth part only of 
the rateable value according to the valuation list; and in 
the case of a separate rate for special sanitaury expenses’ 
in a rural district they are, according to circumstances, 
either to b® assessed in respect of one-fourth part only ef 
the rateable value of the land, or are to pay in respect of 
it one-fourth part only of the rate in the pound payable 
in respect of houses and other property. 

Occupiers of houses, buildings, and property (other 
than land) are required to pay, in respect of their 
assessment to a lighting rate) under the Ldghting and 
Watching Act, a sum in the pound three times greater than 
■ that paid by occupiers of land. This has been held to mean 
that if the rate on houses Ac. is 6(2. in the pound, occupiers 
of land should pay only %d, in the pound. 

Failure, in rating such occupiers, to allow the partial' 
exemption for which the Acts provide, would be a good 
ground of appeal against any of the three rates above- 
mentioned. 


2. In the case of rates which before the Agricultural 
Bates Act, 1896, came into operation were payable by an 
occupier of agncultural land in full, or in the proportion 
of more than half, such occupier is liable, so long as the 
Act continues in force, to pay one-half only of the rate in 
the pound payable on buildings and other heroditaments. 
This partial exemption does not, however, apply to rates 
assessed under any cornmission of sewers or in respect of 
any drainage, waU, embankment, or other work for, the 
benefit of the land. The expression “agricultural land'* 
means any land used as arable, meadow, or pasture ground 
only, cottage gardens exceeding one-quarter of an acre, 
market gardens, nursery grounds, orchards, or allotments^ 
but does not include land occupied together 'with a house 
as a park, gardens other than as aforesaid, pleasure 
grounds, or any land kept or preserved mainly or exclu¬ 
sively for purposes of sport or recreation or land used as 
a racecourse. “Cottage,” in this (definition means a house 
occupied as a dwelling by a person of the labouring.ok^si. 


The rateable 'value of agricultural land, is required,..to jbe 
stated separately from that ,of buildings or other heirai|iu»- 
naents in the valuaMop list. '3^e p^er of thp 
committee to amend the list on bb^jl^ion being 
manner previcruSly exi>lained' Ohl 2 la hot , 

the carrying out of this requirement. ‘^ 
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IV.—i!a#jnflr of Woods and Plmtatiom. 

Poor The Poor Relief Act of 

occQpier of saleable underwoods liable to .. j„_.i 

poor rate. The underwood itself was rate^, not ‘he lamt 
upon which it grew. But by Section xi, J 

1874, so much of the Statute of EUzabeth a® 
taxation of an occupier of saleable underwoods was^p t 
and by Section 3 of the Act, the Statute 5^ 
the Acts amending the same, were 
for a plantation or a wood or for the ^owth of sa 
underwood, and not subject to any right of common* 


Under this enactment it is the land, and not the timber, 
underwood, or other produce of the land, mavle 

subject of assessment. It would seem that if land l 

plantation or a wood, or for ihe growth of saleable underwoo i, 
is subject to common rights, it is exempt from the poor rate 
and other local rates. 


The method of estimating the gross estimated I’e^tal and 
rateable value of such woodlands is prescribed by Section 4 
of the Act, and is as follows ;— 

(a) If tho land is need only for a plantation or a wood, the value 
shall be estimated as if the land, instead of being a plantation or 
a wood, were let and ooonpied in its natural ana unimprovetl 
state: 

(b) If the land is used for the growth of saleable underwood, the 
value abn.n be estimated as if the land were let for that purpose s 

(o) If the land is used both for a plantation or a wood and for the 
growth of saleable underwood, the value shall be estimated either 
as if the land were used only lor a plantation or a wood, or as if 
the land were used only for the growth of the saleable underwood 
growing thereon, as the assessment oommittee may deteriuine. 

Laud of the kind described in paragraph (a) should be 
assessed as if it were divested of timber or wood of any 
description, and its value determined without taking into 
account any improvement which has been made, or of which 
the land might be capable. In other words the land should 
be rated as if it were waste land. This view is supported by 
the case of the Earl of Westmorland v. Southwark and 
Oundle ((1877), 36 L.T. 108; 41 J.P. 231), in which it was 
decided i^at in ascertaining the rateable value of a plantation 
, or wood as ** land let and occupied in its natural and unim¬ 
proved state ” it was not admissible to base the estimate 
upon the rent which a hypothetical tenant would give after 
money had been laid oi;t in grubbing up woods, in draining 
and fencing, and in making roads. In the case of E^on v. 
Mold Churchwardens^ and Oversews ((1880), 6 Q.B.D. 18), 
it was held that the'talue of a right of sporting over land 
ofdght properly he'hicltided in estimating the rateable value 
of a- plantatioh or wood'as land in its natural and untm- 
.prov^ state.' ' ' '■ 
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Woodlands are not agricnltnral land mthin the meaning 
of the Agricnltnral Rates Act, 1896, and an occupier of 
woodlands is liable to pay the fall amonnt in the pound of 
any poor rate assessed upon him in respect of such property. 

Ofher Local Bates .—By Section 10 of the Rating Act, 
1874, any hereditament made rateable to the poor rate under 
that Act became subject to all other local rates leviable upon 
property rateable to the relief of the poor. Woodlands are 
thus rateable to the general district rate, and the separate 
rate for special sanitary expenses, and to any lighting rate 
levied in a rural parish under the Lighting and Watching 
Act, 1833. Information as to the abatements allowed to 
occupiers of woodlands in paying the general district 
rate or special sanitary rate has already been given in 
Section III. (1). 


V .—Bights of Sportmg and Fishing. 


Under the old Statute (43 Elizabeth, c. 2) the sporting 
right was in no case separately rated, although, where the 
occupier of lai^d retained the right of sportiDg or let it to 
another person, the value of the right formed an element in 
estimating the value of the land to the occupier (Beg. v. 
BatOe (1866), L.R. 2 Q.B. 8). 

Where the right is not severed from the occupation of the 
land (i.e., where the owner retains both the &nd and the 
right, or lets them both to one tenant) the value of the 
sporting rights is still included in the valuation of the 
land ; but in any other case the right must be dealt with in 
the manner directed by Section 6 of the Bating Act, 1874. 


Sub-section (1) of that section provides that where any 
right of sporting is severed from the occupation of the land, 
and is not let, and the owner of such right receives rent for 
the land, the right shall not be separately valued or rated, 
but the gross and rateable value of the land shall be 
estimated as if the right were not severed; and if the rate¬ 
able value is increased by reason of its being so estimated 
the occupier of the land may (unless he has specifically con¬ 
tracted to pay such rate in the event of an inorease) deduct 
from his rent such portions of any poor or other local rate 
as is paid by him in respect of such increase. 


The direction in Section 6 (1) is that the valne of the land 
shfdl be estimated ai ^ the HgM wer>e not severed. It would 
appear, therefore, tiiat.in, dedibg with the ri^ht as an 
element of valuc;^ it th estiaaislied upon any^ sit^ 


consideration as that '<» :thc pi 
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to the occupier of the land, upon the BaopoB tion that the 
riffht is not severed, or, in other worda, that ho hlmaolf is 
entitled to exercise the right without the power of nuiklng a 
profit by letting it. 

The efiEect, therefore, of this provision is to place those 
lani^a which are let by an owner, with a reservation of the 
right of sporting, on the same footing in relation to rate- 
ability as the lands which he himself oceuplea, reUvlnlng the 
right to the game upon them. 

The preceding recoarks are mainly direottKi to those oases 
where the right of sporting is severeti from the ooonpation 
of the land, but is retained by the owner. Where, however, 
the right is let to a person other than the ocottpier of the 
land, it is rateable as a separate heroditament, and either the 
owner or the lessee of the right may be rateil, as the oocnpier 
of the right of sporting, under Section 6 (2) of the Act of 
1874. The ordinary rules of law for determining the grosH 
estimated rental and rateable value of other kinds of 
property will apply. 

Subject to the provisions of Section t>, the owner of any 
right of sporting, when severed from the oooupation of the 
land, may be rated as the occupier of the right, under Hub- 
section (3) of the section. But where the owner receives 
rent for the land he could not be rated under Sub-section (3) 
as the occupier of the right, beoattse this case ia dealt with 
by Sub-section (1) of the section. 

For the purposes of the section the owner of the right is, 
(1) the person entitled to exercise the right if the right Is 
not let, (2) if let, the person who is entitletl to receive the 
rent for the same. 

The poor rate, general district mt& special sanitary rate, 
and other local rates are payable in full upon sporting rights 
when severed from the oocapation of ^e land over which 
they are exercised and sepantely assessed. 

The observations relative to the right of sporting are 
equally applicable to the assessment of the right of fishing. 

4, Whitehall Place, S,W., 

August, 1898. 

Revised, June, 1908. 
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Ensilage. 

The system of ensilage was at first adyocated mainly as a 
resource when wet weather prevented the saving of the hay 
crop in good condition, the contention being that it was 
preferable, nnder such circumstanoes, to convert grass and 
other fodder crops into silage, and this coarse was first 
widely adopted in the year 1888.. It has been snbseqnently 
claimed, however, that the ntility of the system is equally, 
if not more, marked in a year of drought, or when the 
root-crop fails, as by its means green fodder may be econo¬ 
mised and stored in a succulent state for winter keep. 

When ensilage Was first introduced it was generally con¬ 
sidered that the making of silage involved the construction 
of a silo, i.e., a receptacle of some kind with sides of brick, 
stone or concrete. This was often too expensive for tenant 
farmers, and in some cases outhouses, parts of bams, and 
ether buildings were converted for use as silos at compara¬ 
tively small cost. A considerable stimulus, however, was 
given to the system by the discovery that good silage could 
be naade in stacks and clamps by a comparatively cheap and 
simple process. 


Materials smtable for Silage. 

Meadow grass, lucerne, clover, sainfoin, Italian rye grtms, 
grass and clover mixtures, maize, and any other green fodder 
crops that can be spared from the immediate requirements 
of the farm stock may be made into silage. In America by 
far the most important silage crop is maize, and of late years 
increased attention has been {^ven to its cultivation in this 
country. It is sown from the middle of May to the middle 
of June, care being taken to obtain seed of high ^rminating 
power. The only serious trouble after sowing arises £n>m 
the atta<dc of rooksj and the workers engaged in sowixxg 
■should not leave the field Until some effeimve means of 
protection has been Set up, “cottoning” or stringing” being 
the common method of protecting the maize crop. For an 
account of the cultivation of maize for fodder Leaflet No. 73 
may be consulted. 

If the object in view is to provide for the deficiencies of 
a season of drought, the crop should be allowed to stand as 
late as the weather will permit, for although under ordinary 
circumstanoes it is acknowledged to be. be^ to cut such crops 
as graira and clover for silage when in fiowCr, something 
must be sacrificed with the view of getting the greatest 
posable bulk of material at such & time. 

All classes of herbage upon farms may, if necessary, 
be utilised for silage,uven weeds and nettles having bera 
successfully employed. Tbe pbaigins of &elc(s and the ^es 
■of hedges and'bther whste JMJ be, brcshi^ a:^ tfae 
mate^l so obtained, 'The ,and 
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«hootB of most hardwood trees may also be utilised. If 
the material is too coarse for actual silage it will be useful 
for topping up the silos, stacks, or clamps. Coarse grass 
in meadows, pastures, and under trees in drohards and 
elsewhere, which stock frequently reject, may be made 
into eatable silage. Hop bines may be ensiled Meetly the 
hops have been picked, before the sap has disappeared. 

Preparation of Materials. 

Grass, clovers, lucerne, vetches, &ci., require no pre¬ 
paration. They are simply mown as closely as possible and 
carted to the silo, stack, or clamp, where they are com¬ 
pressed as tightly as possible in order that the air may not 
penetrate between the layers. Where hop-bines are utilised, 
and a silo is available, it is well to cht them with the 
implement used to prepare them for manure, or they may 
be put into stacks or clamps whole, or out into long lengths. 
Maize is usually roughly chafEed when put into silos, though 
it may also be employed uncut. 

Special machines may be obtained for chafing silage 
materials, and elevators for stacking them. 

Silost 

Silos will naturally be used when available, and build* 
ings that can be readily and economically converted 
may be naade with some advantage into temporary silos. 
Cheap stave silos, now so common in America, may also be ■ 
built. A silo of this description, 24 ft. deep and 16 ft. in 
diameter, would hold about 80 tons of silage, and would, 
cost about £80. Silos, as compared with stacks and clamps, 
entail less waste, and are easier to manage. 

To prepare “ sweet ” silage the silo should be filled some¬ 
what slowly to ensure a temperature of from 130“ to 160° F., 
which neutraliBes the acid fermentation. If by rapid filling 
and pressure air is exoludbd, the temperature does not rise 
so high, and sour ” silage is produced. 

When the silos are filled the contents are pressed down by 
levers or machinery, or the necessary consolidation is 
secured by weighting with any kind of convenient material, 
snoh as earth, sand, bricks, or stones, piled upon planks and 
boards. 

' Silage Stacks. ’ 

' Silage stacks are made in the same way as ordinaiy hay 
stacks. The materials are carted and stacked either in 
circular, square, or oblong stacks. It is important to have 
gireat and regular pressure, which may be adjusted, or which 
adjusts itself, as the xnass shrinks. If this is obtaixiable, the 
materials may be put together as quickly as may be con¬ 
venient. Several methods of pressing, as by chain pressure, 

. l^dranlio presses, and lever appliances, have been patented. 

pressing, the material wonld be parefully levelled. ' 

' ' Sila^ stacks may also be made wltbcdt special tnaohinery. 
la this case the material Cannot be put'together so quickly,' 
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and every part mast be most carefally and firmly trodden, 
especially that near the oatsides. Poles may be pitohed at 
the corners and sides of the stack, and braced together at 
the top to guide the stack makers. A framework of four 
large planks may be made round the poles, and drawn np as 
the stack progresses by pulleys fastened to each end of the 
bracingatthetop. This will keep the stack in shape, and allow 
the outsides to be well trodden down. The boards may be 
used to cover the stack when made, and then be heavily 
loaded with bricks, stones, or other weighty substanoee. 
The whole should be covered with straw or other material 
to keep out rain. 

According to another method round stacks are made, 
these being built slowly and not pressed or weighted nntil 
complete. In such a case a layer of rough grasses or weeds 
should be put at the bottom, and similar material used to top 
up. The surface should be trodden down, and sand or earu 
laid on the top to a depth of about six inches. A trench 
should be dug round the stack if the snrfaoe drainage is not 
good, the earth from this trench serving to cover the silage. 
Sand and earth have been found the most useful materials to 
ensure even pressure. In bnilding tihe stack it should be 
kept full in the middle, in order that it may finish convex. 
The use of a mixture consisting of a layer of one load of 
green oate, peas, beans, vetches, and Italian rye gnss, atter» 
nating with a layer of meadow grass, has been recommended. 
Materials for makiim a silage-staok should, as a mle, be used 




Dry earth may be spre^ either directly on the silage mr 
on intervening sheets of oormgated Iron, felt, *0. In this 
case no other oovering will be required. 

The system of making silage In stacks involves a certain 
amount of waste not experienced in silos, a fisir out on the 
“outsides” being xf little nse. The method, however, is 
very valuable, espsmlly in cases of^meigenoy. 


8ilag« OUmj?$, 


Clamps are simnle andinwmnsiverecepisoles of the given 
crops enumerated above. OTiey are advocated by wsotical 
men as most valnable, especially In the absence of a silo, 
when silage must be made Immediately. Some stook-ownen 
who have silos prefer to adopt the olamp method. 

They may be made on slightiiy sloping ground by marking 
out the required siae, the length ezoeedlng the bi^ib. ima 
carting nutiei^ for silMe within this a^ The carls dwnld 
he dravm on and over ^ heiq> precisely as whso a mOnm 
mixen is made, and Upped whew matoiial is wqniwd to fill 
np. Th^ must be to the sides aa ncifitila 

so as to give presstors the middle hat rush too 
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«jid fimaly trodden in. Dry earth, should then 

npon the clamp, to a dep^ of 8-10 inches, eithe^th or 

■without an intervening layer of rough herbage, bracken or 

On dry soils a trench may be dug 3 ft. deep, 
and width according to the quantity of material. Thm nwy 
be packed tightly into the trench by the carts bmog led ov 
it. A heavy roller dra-wn over the mass will help to con¬ 
solidate it. The soil from the trench can be used for covering 
and weighting the clamp. The material cannot be too jtiioy, 
or even wet, to make good silage by this process. 

Old nbftlk pits, so numerous in some districte, lorm 
serviceable receptacles for silage. The carts shomd be lea 
over the mass of green material, which must be finally leit 
in a somewhat conical form, and covered ■with earth to a 
depth of from 10 to 12 inches. 

"Where earth is used as a covering for silage 
clamps occasional inspection is necessa^, as the ea^ ,5^ ^ 
with the silage, and cracks are sometimes formed. These 
cracks should be filled up. 


J7ie and value of Silage. 

Many'stock-o^wners make silage regularly, and use it as a 
valuable addition to ordinary food for stock. In one in¬ 
stance an owner of 45 dairy cows for some years kept his 
cows almost entirely upon silage made in stacks, with an 
allovranoe of oil cake. There is much other testimony as to 
its value for feeding milch cows as well as breeding ewes. 
For fatting beasts it has been claimed that ■well-made silage 
is as valuable as a combination of hay and turnips, and for lean 
stock of sdl kinds it may be used as a substitute for either hay 
or roots. Farm horses "will do well on properly made silage. 

It can be given alone, either cut or whole, or it may be 
chafEed with straw or hay. In seasons when hay and straw 
are scarce, and there is little of eithejL to spare for cutting 
into chaff, silage iqay be given alotii^ when it proves of 
great value for suppling the bulky food that is absolutely 
essential for the health of ruminants. 

Noth. —^The subject of ensilage received considerable 
attention at the hands of the Agricultural Department of 
the Privy Council in 1885, and as the result of an ex¬ 
haustive local enquiry, a summary was published of Replies 
to Questions on Bilos and Ensilage in ureat Britain, In the 
form of a Parliamentary paper,* This was followed by 
a reproduction of the Reports of the private Ensilage 
0^mission.t 

.4, 'Whitehall Place, London, S.W., August, 1893. 

Revised, November, 1907. 
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BOARD OF AGRICULTURE AND FISHERIES. 



1 and Im. Agriotat UnaeOvt. 

2 and 2a. AgrUAat tmOeOar. 

3 and 8a. AgriOei obtovnu. 

4. Luva of Agriotat UTuatat. 

6. ^pa. 

Wireworms are the larvae of beetles known popularly as 
Click Beetles or Skip Jacks; they belong to the large family 
of ElateridcB. The chief culprit among these beetleSt 
without any doubt, is the Striped Click Beetle (^AgrioUi 
lineatm). The beetle is called ‘‘ click ” heetle, because 
when held by one end it bends its body and produces a 
clicking sound; while the name Skip Jack is derived from 
the &ot timt, when placed on its back, it throws itself into 
the air, also making a peculiar click in so doing. 

Plants attacked. 


(Natozal sin and oag- 
nifled.) 

(Katnial sine.) 


Hardly any crop is tree from wireworm ravages. Com, 
roots, and vegetaUes of all kinds sufEer in turn; hop and 
stcawberry plants and tomatoes often receive serious injuries 
from these insects. When wireworms have got into the 
fibrous roots of these plants it is difficult to get at them, 
and they bite the shoots as fast as they make their appearance, 
eating the softer parts of the roots. In newly planted hop 
grounds, wireworms are often most destructive, destroying 
every shoot, checking growth, and sometimes killing the 
stock outright. 

With their jaws wireworms quickly tear away the soft 
parts of the slightly bulbous stems of wheat, oat, and barley 
plants just above ine roots, and kill l^e plants; they also 
bite the slender roots of young turnips, mangoldi^ oarrois^ 
cabbage, lettuce, do. 

Wirewbnns are more te be dreaded than, mod^ other 


insects, (1) because they are general feeders, < not coaf^i|Bg 
their attacks to the pktnts of a idina|le nalqral orderit (8i 
because they feed upon i;^.a9dd roo^ aU tbiiMf’timi 
seasons of the ye«r, eies^t ‘vsly 

. they go deeper into the } 4 iSid 

' lariat least mreeveaid '.al 


iMi' <'; '^tyist least fita 
SlIM • TijliiSdWfeif is of 


.liilMlii i ill HII i'i iteiilllilii'bitii I -i 
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DescripUtm. • 

The Beetle .—^The most common species of these beetles, 
Agriotes lin6atua (Figs. 1 and 10)^ is three-eighths of ^an 
inch long, and its wing expanse is slightly over half an inch. 
Its thorax is tawny ; the wing cases are brown, with lines 
-of yellowish brow. The antennte are reddish yellow, and 
the legs brown. Two other species are shown in the %are. 

The Larva .—^The larva (wireworm) of Agriotes Uneaius 
(Fig. 4) is from six- to seven-eighths of an inch long, very 
shiny, and of yellow eolonr, becoming more chestnnt 
■coloured when dead. It has a few hairs on its body, one 
pair of four-jointed legs on each of the first three segments, 
and a swelling on the lower surface of the terminal segment. 
It has very strong jaws well adapted for biting roots. 

Life History. 

These beetles are found under stones, at the roots of 
•grasses, upon grasses and various fiowers and trees, in 
hedges and fields, and upon reeds. They fly well, and 
lay eggs near the roots of grasses, com plants, and weeds, 
or in the earth. Taschenberg says that the beetles live all 
the •winter in places of shelter and concealment, and that 
pairing takes place during the first warm days of spring. The 
■wireworms which hatch from the eggs live in the earth, 
near the roots of the plants on which .they feed- 

After from three to five years, according to circumstances, 
the larva goes down deep into the earth, makes a little oval 
cocoon of particles of soil, and changes to a pupa (Fig.’S), 
from which the beetle emerges in two or three weeks. , 

Prevention cvnd Remedies. 

Numerous experiments both in the field and in the 
laboratory have been made to find out some way by means 
of which wireworms may be killed or prevented from 
attacking crops, and on the experience thus gained the follow¬ 
ing suggestions have been based. 

(1.) Much good may be done in hop yards, gardens, and 
nurseries by trapping the click beetles. This may be done 
by laying about on the ground small heaps of lucerne, clover, 
or sainfoin, and covering them over with tiles or pieces of board 
during May and June and as long as the beetles are notice¬ 
able. The beetles fly to these heaps and shelter beneath the 
green material, particularly if the ground is clean, and 
deposit their eggs there. These traps must be examined as 
often as possible, the beetles should be collected and the 
green stuff destroyed every ten days, and the ground 
beneath well beaten down so as to destroy any eggs that 
may be present. Boards or tiles might be placed beneath 
the bait so as to prevent any eggs from getting on the* soil. 
As many as 100 click beetles have been taken from a single 
•trap ip a week. ‘ . 
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(2.) Trapping the larvae is also often SQCoessfal. This 2s done 
by placing pieces of potatoes, or, best of all, beetroot ander 
the earth in hop-hills, garden borders and so forth, marking 
the spots with pegs, and examining them every few days. 
Numbers of wireworms may be found buried in the baits 
and may then be collected and destroyed. 

(3.) “Vaporite” a proprietary article which gives off a gas 
smelling of naphthalene has been used with some sucoeas In 
both held and gwden. Employed in quantities of 1 cwt. per 
acre in the field it has been found to keep wireworms away, 
while when freely used in gardens it kills wireworms. 

(4.) Ordinary superphosphate, or a mixed manure contain¬ 
ing superphosphate, when drilled with the seed has been 
foxmd to keep wirewornas away. This method of prevention 
is recommended for spring sown com crops. 

(5.) For young crops, such as wheat, where wireworms are 
at work, heavy rolling vrtth a ring roller does much good 
by consolidating the soil, and so preventing the vrireworms 
from moving rapidly from plant to plant. 

(6.) Stimulating manures should always be given when the 
crop is seen to be attacked by wireworms. Soot htus been 
found to answer well, and under certain conditions even 
seems to have a definite effect upon the insects. 

In districts where sea-weed is used as a manure, it Is said 
wireworms do very little harm. 

(7.) Neither gas-lime, lime, nor salt, so often recommended, 
has any definite effect upon the larvae in the ground, but 
the first-named now and then seems to aict as a deterrent 
and may be used with advantage on infested land prior 
to its being broken up. Qas-lime must be left for at least 
four weeks before it is worked into the land. 

(8.) Clover lea and grass land are often full of the larvm of 
these beetles, and the result is that when the la n^ is broken 
up the first few crops are sometimes a complete failnre, 
unless proper steps are taken to free the land from wlre- 
worms. Previous to being deeply ploughed the land 
shomd be fed off by sheep, which should be penned and fad 
so that not only all surface vegetation goes, but the la^nd 
becomes well trodden dovm and saturated with urine, a nd 
such preventives as gas-lime, superphosphate or vawait* 
BnotLia Ibe nsod. 


(9.) Excellent results have followed the use of portabla 
fowl-houses on infested land, which at the time of plotmih- 
mg IS turned ovot in sections.. The fowls thus 
access to Ihe newly-ploughed land in small areas, whioh 
they can thoroughly search for grubs. The horsMSians 
moved on every day. " 

(10.) In flower b^s and borders where th^ peetsdo intt^ 
injecting bisulphide of carbo« into the soil. 


clone as follows Four aiflUN 
of carbon into a sx^ 








;Of an otmee of blra 
loe in the <jproanil^i 


mi::' 
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once cover over ■with a piece of tile with earth on the top. 
Care must be taken not to let the bisulphide touch the roots 
of any plants, and it must be remembered that this substance 
Is both poisonous and highly inflammable. This operation 
is best done in the spri:^ and early summer, the quantity 
■of bisulphide of carbon indicated being enough for a square 
yard. 

(11.) Heaps of leaf mould and manure should never be 
allowed to have weeds gro-wing on them, and are best 
covered "with a coating of gas-lime, which prevents not only 
click beetles, but also daddy longlegs from laying their 
eggs there. Gardens are frequently infested in this way, 
unless proper precautions are laken. 

(12.) Books, starlings, jackdaws and plovers destroy large 
.numbers of wireworms. The plover does the greatest 
•amount of good in this respect, and the recent great 
increase in the wireworm is undoubtedly partly due to the 
'decrease of the green plover, owing to the ruthless destruc¬ 
tion of plovers’ eggs. 

(13.) Mustard and rape cake dust have been much employed 
•as wireworm remedies. It is thought that these substances 
•get rid of the pests ; on the contrary, they form a palatable 
food for Slater larvss. They act by drawing the wirewornas 
away from the plants, and in young crops good is no doubt 
for a time done by enabling the plants to grow away from 
fhe pest. The cake dust has no lasting effect and moreover 
probably encourages wireworms in the land. There is no 
•doubt that the use of such manures as rape dust in hop 
gardens has tended to the great increase of these pests in 
•such places. 

(14.) Clean farm i ng and suitable manuring are amongst 
■the best preventives. 

In the Journal of the Board of Agriculture and Fisheries 
for M^ch, 1904, a correspondence is quoted to the effect 
•that hide salt applied to the land in the autumn, before 
ploughing, proves an efficient remedy for "vvireworm. The 
result roay not prove entirely satirfactory from the first 
application, and in such cases a repetition of the dressing 
should be made annually until the pest is got rid of. The 
■dressing should not exceed 3 cwt. per statute acre. 

4, Whitehall Place, London, S.W., 

December, 1894. 

Revised, May, 1907. 


The Board of Agrimlture and Fishenee would be glad if 
recipients of this lea^t would mdke it Jcnown to others 
e,nterested in the subjecL O^ies may be obtaip^ free of 
charge and post free on application to the Secretary. Board 
of Agriculture and Fisheries^ 4, Whitehall Place^ itondon^ 
S*W* Letters of applicoMon so addressed need not be stamp^. 
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BbARD OF AGRIOULTCTRE AND FISHERIES. 


The Daddy Longrlegs or Crane Fly. 

(Tipuia oieracea, Tipula paludosa, &o.) 



1 , 


Summer Crane Fly oleraeea). 1. Female (alter Otmerod). 

2. Larra. 8. Fupa. 

The larvae, or grabs, of the hnge, awkward, long-legged 
flies known fanxiliarly as “ Daddy Longlegs,” are frequently 
very destructive to various crops of the farm and garden. 
These grabs are called “ leather jackets ” in some counties 
on account of the toughness of their skins. They attack 
indiscriminately all kinds of corn, grass, turnips, mangolds,, 
clover, peas, beans, cabbages, and garden plants. Perhaps in 
the a^egate they do most damage to grass land, but the 
results of their attack are most conspicuous on cere^S, and 
especially on oats after clover or ley. It is in spring or 
early sumnier that complaint is most often heard, and many 
cases of serious damage were recorded in 1904. 


Description and- Life History. 

The term “ Crane Ply ” is applied indiscriminately to the- 
two common species known to naturalists as Timdd 
oieracea and TipiOa pahOosa. Tire habits both, saw^- 
identical, but Tipula oleraeea is the earlier iasset ofcthe 
and occurs from May to August, while TipO^peflwdfsea- 
is with feom July (|Srel:r iJirooi to iSeptembiKi»»» 
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in great numbers issuiixg from the pupal cases in pastures, 
or engaged in laying their eggs. Fi^la ol&racea may be 
recognised by the presence of a pale longitudinal streak below 
and parallel to the ^nt margin of the wing; in Tipula 
paludosa the wings are darker brown and witiiout a pale 
streak in the female, and only a trace of it in the male. 
The body of the male, which is always smaller than 
the female, is in both species slightly swollen at the tip and 
ends abruptly, while in the female it terminates in a short 
pointed oTipositor. In colour Tvpula pahtdosa is reddish 



4. Summer Crane Fly (lipitla oUraeea'), Male ; natural size. 

brown, while Tipula oleraoea is a greyer insect; in the 
female of the latter the wings are large and longer than the 
body, but in the female of Tipula paludosa they are much 
smaller and are conspicuously shorter than the body. The 
fenoales of both species are rather less than an inch 
(11 lines), in length, with a wing expanse of two inches in 
Tipula oUracea as against an inch and a half in the case of 
the female of Tipula paludosa. The lege, as indicated by one 
of the popular names, are very long and slender, the hind¬ 
most pair being the longest. 

There are several other species which are also injurious, 
including the Tellow Spotted Orane Fly (PaohyrMna 
maauloscC). 

,Tbe la/rva or grub is about an inch long. It is somewhat 
variable in colour, but generally brownish, or bro^ shaded 
with, dark gr^ or sometimes lighter and approaching ash- 
g^y. Two light coloured line's may be traced down the back. 
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It pats oat at pleasore its black head, famished with strong 
jaws for biting; and on the hind sarface of the last segment 
are the two openings which lead into the breathing tabes. 
At the tail end, which is cat sgoare,. there are several 
tabbies. Thoogh it has no legs it moves aboat with 
comparative ease. 

The is nearly as loi^; as the larva, and is brown in 
coloor. In changing, spines are formed at each segment, as 
shown in the figore, by means of which the papa wriggles 
ap throngh the earth and the fly escapes, leaving the chrysalis 
case sticking half oat of the groand. It is easily recognisable 
by the two carved hom-like processes in front. 

It has been observed that while laying eggs the female 
moves over the groand with her body in a vertical position, 
by the help of the hind-legs—^the two pairs of forelegs 
being in the air—and of the end of the abdomen, which 
performs the office of another pair. The eggs are placed by 
the ovipositor on the groand, or apon grass, wee^ or 
rabbish. Egg-laying takes place in late sommer and aatomn. 
According to Oortis one female will lay as many as 800 e^. 
The eggs are elliptioal in shape, and in coloor are shiniig 
black: it is believed that they are hatched in aboat 15 days. 
The larva lie in the earth daring the winter, feeding apon 
the stems of grasses and com near the soi&oe while the 
weather is open, and going deeper into the earth when frost 
comes. They have been foond well grown and feeding 
voracioasly on the roots and stems of com and grasses in 
the month of Janostry when the weather has been mild. 
There is room for accarate observations on the length of the 
life-cycle of the different species and the namber of 
generations in a year. 


Prevmtim cmd Bemediea, 

(1) Congenial habitats of the Daddy Longlegs flies are wet 
ditches, damp sides of hedgerows and he^londs, mar shes, 
and low-lying and ondrained meadows. These are generally 
their headquarters and breeding places, and obvious methods 
of checking their increase are to keep ditches well brushed 
and cleaned oat, to keep hedgerows well trimmed, and to 
drain wet land. 

^2.) Grass and clover flelds may be ploughed In July, care 
being taken to have the herbage well covered. This system 
is not onoommon in certain districts, where it is known as 
bastard fallowing. 

If it is not practicable to break up the grass or dover leys 
so early, they may^ be dressed in July with thifee or four 
tons per acre of gas lime, whidi will destroy eggs or Isrv*. 

If neither of these s^estions is feasible^ leys that too 
intended to be broken: up ih antnmn should be kept as 
closely graaed-’’ 

(8.) There 
completes its 
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'believed. If this be so it would justify a later sowing of 
•the oat crop when “ gmb ” was feared. ■ There are disad¬ 
vantages attending such a late sowing, and some would 
prefer to take the risk of “ grub ” rather than run the danger 
of the crop failing, owing to weather conditions, from a late 
sowing. Late sowing has been practised with success on 
•some farms in Aberdeenshire. 

(4.) If no method of prevention has been attempted, or if 
the result is not satisfactory, something in the nature of a 
•cure may be attempted in spring, provided the attack is not 
very viinlent and is taken in time. 

Towards the end of April, or early in May, when spring- 
'Sown oats are 2 to 3 inches long, they should be dressed 
with 1 to 2 cwt. per acre of nitrate of soda, or with 1 owt. of 
'this manure mised with 2 to 3 owt. of soot. After the dressing 
the land should get a double-harrowing, and a thorough 
rolling with a heavy Cambridge roller. The harrowing 
•brings a considerable number of the grubs to the surface, 
where they are preyed on by rooks, starlings, and other 
birds, whilst the roller kills a considerable proportion. 

Top-dressing with kainit at the rate of 3 to 4 owt. per acre 
has been tried with some success. 

If towards the end of May it is considered that the crop is 
practically a failure it should be ploughed up, and about 
■the end of June white turnips, rape, or mustard may be 
sown. By that time the “ Leather Jackets ” are getting into 
-a quiescent condition, and are not likely to damage the new 
crop, and if the weather is favourable the crops indicated 
will keep down weeds and yield useful green food for 
^autumn feeding. 

(5.) When drilled crops, such as turnips, mangels, and 
potatoes, are attacked, the best plan is to hoe diligently by 
horse and hand. In this way many of the grubs are 
destroyed, or are exposed to the attack of birds. 

(6.) Books, starlings, peewits, and other birds, devour the 
.grubs in a wholesale manner. Starlings are especially useful 
when they congregate after the breeding season. It has 
been noticed that meadows and marshes near rookeries have 
escaped injury, while grass-lands at some distance from these 
■sustained muon harm. 

4, Whitehall Place, S.W., 

July, 1894. 

Revised, July, 1905. 


Thi Board of Agrieuliure <md Fisheries wonM he glad if 
recipients of this Uadet would make it known to others 
inAeresUd in the sulgeet. Copies may he obtained, free of 
•dhaerge and post free, on application to fhe8eoretary,Boaerd of 
Agrmdture and Fisheries,^ Whitehall Place, London, 8.W. 
■Letters of opplioaMon so address^ need not he stamped. 
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The Gooseberry Saw-fly (Nema^us Hbesii, Ciu-tis.). 

Fia. 1. 



Figures 1 and 2. Itarra In the two last stages. 
8. Xhe Ooooon, i. The Fly. 


The Gooseberry Saw-fly is very troublesome ia gooseberry' 
plantatioas and gardens, and it also attacks red onrrant bushes, 
bat not so frequently as gooseberry bashes. In many oases- 
the leaves are quite cleared off, together with the young 
fruit, and unless the plague is checked it is sure to be 
renewed in succeeding seasons. When the pest has once 
bedome established in large -plantations it can only be 
eradicated by wholesale methods. Thid insect is common 
in many European countries, and appeared in America and 
Canada about thirty-flve years ago. It has now spread over 
the greater pacrt of the American continent, according to 
Saunders, who believes that it was brought into America 
in the earth adhering to- the roots of imported gooseberry 
and currant bushes. . 


* i S s ^ 
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in length and hjedf 
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head being dark; the legs are yellowish, with the ends pt 
the tibiae and the joints of the feet black; the wings are 
iridescent. 

The male IB smaller than the female, its body is much 
narrower, and the thorax and abdomen are nearly all black. 

The eggs are greenish-white. 

The larva is a 20-legged caterpillar, there being in addition 
to the six thoracic legs, 14 abdominal pro-legs ; it measures 
at first about the twelfth of an inch, but when full grown 
nearly an inch; the head is disproportionately large. The 
colour of the caterpillar varies at different stages. When 
newly-hatched it is almost white or greenish-white, with a 
black head and a few black spots on the body; after the 
first moult the colour is green, with very numerous black 
spots, the head is black, and the legs are ringed with black. 
In the last stage of its life as larva, the colour is light green,, 
with no spots, except the first and last segments, which are 
orange, while the head is pale. 

The cocoon is oval in shape and brown or yellow-brown in 
colour, the enclosed pupa being green or yellow-green. 

Life History. 

The adults appear in April or early in May, and tho 
females lay their eggs, which are very numerous, on the 
under side of the leaves close to the veins. The eggs are 
inserted into slight incisions; they are now and then laid 
along the edges of the leaf and are fastened with an adhesive 
substance. In about six days the eggs hatch and the young 
caterpillars feed in company on the leaf on which the eggs- 
were laid, their presence being indicated by nunierous small 
holes. They soon become distributed over other leaves and 
shoots. They feed for about four weeks ,and then the 
cocoons are spun, generally upon, or just beneath, the 
surface of the soil under the infested bushes; the cocoons 
of this first brood of caterpillars are occasionally found upon 
the stems and twigs of the bushes. In about 20 days the 
adults issue and proceed in turn to their egg-laying. There 
may be three generations in the year; the cocoons of the 
last brood of the year are found deeper in the ground than 
those of the earlier broods, and the caterpillars lie sheltering 
in them until the next spring, when pupation takes place. 

Unfertilised females of this species sometimes lay eggs; 
the adults that result from such eggs are always males. 

Treatment. 

J..—The eggs are conspicuous, and the leaves bearing them 
should be collected and burnt; care should be taken that 
they are removed before the young caterpillars have crawled 
away and spread themselves over the plant. 



Leaflet No. 12. 


a 


2. —The following materials are effectiTe against the 
feeding caterpillars:— 

a. Hellebore mixed with water in the proportion of one 
ounce to three gallons of water and two otmoes of 
flonr, and applied with a sprayer. Whilst being 
sprayed the mixture should be agitated so that the 
hellebore is kept in suspension. Hellebore is poison- 
ms^ and is dangerous if used within six weeks of 
the fruit being gathered. 

Arsenate of Lead^ bought in the paste form. If this 
insecticide is employed it must only be used very 
early so that the fruit may not have a coating. 

c. Paris Green in the paste form, half an ounce to 10 

gallons of water. This should not be used later than 
six weeks before the fruit is gathered. 

d. Strong lime water has been found serviceable. This 

should be put on in a fine spray directed over every 
pai^ of the bush for some time. 

3. —The surface soil under the bushes should be removed 
for a depth of two inches, in winter, and be buried deeply 
in a hole dug for the purpose; it should be replaced 
with fresh earth and manure. This is an excellent measure. 

4. —The ground under and close around infested bushes 
•should be dressed with quick-lime, in the autumn, and dug 
deeply. 

5. —^To prevent the adult saw-flies from coming up from 
the cocoons the earth round bushes that have been infested 
cshould be stamped or beaten down in early spring. 

4, Whitehall Place, London, S.W., 

October, 1893. 

Revised, May, 1908. 


The Board of Agriculture and Fisheries would be glad if 
recipients of this leaflet would maTce it Tcnoum to others 
interested in the subject Copies may be obtained free of 
charge and post free on application to the Secretary^ Board of 
Agriculture and Fisheries^ 4, Whitehall Place^ London/S.W. 
Letters of application so addressed heed not be stamped. 
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Aooph Poisoning. 

The Board of Agriculture aud Fisheries consider it desirable 
to warn stockowners who are accustomed to turn cattle into 
parks, or on to commons, or other places where acorns are 
plentiful, that there is considerable risk of injurious effects 
arising from the consumption of large quantities of acorns,, 
which, in cases of dearth of herbage, are certain to be eaten 
with avidity. 

In the years 1868, 1870, 1884, aud 1900, which were 
remarkable for a large yield of acorns after a long, dry, ana- 
hot summer, serious losses among young cattle occurred from 
outbreaks of what is known as the acorn disease, or acorn 
poisoning. In many districts, notably in Middlesex, Rent,. 
Hertfordshire, Warwickshire, Lincolnshire, Northampton¬ 
shire, Wiltshire, Gloucestershire, Devonshire, the New Forest,, 
Sussex, Surrey, Suffolk, Norfolk, and Derbyshire, extensive 
outbreaks of the disease occurred. Young cattle up to two- 
years old suffered most severely. Milch cows and cattle over 
three years old were seldom affected. Sheep and pigs appeared 
to be unsusceptible to the poisonous action of the seeds, and 
only two or three cases of the disease were reported in these 
animals, while entire herds of young cattle were attacked 
and a large proportion of them succumbed. 

Acorn poisoning is quite distinct from indigestion due to 
eating an excessive quantity of acorns. This accidental 
disorder may occur in ordinary seasons when animals are 
first allowed access to pasture where acorns abound. But 
the true acorn disease is distinguished by progressive wasting,, 
entire loss of appetite, diarrhoea, discharge of an excessive 
quantity of pale urine, sore places inside the mouth, dischai^e 
trom the nostrils, and also from the eyes, which are always 
sunken, giving to the animal a peculiar haggard expression. 
No fever is present from first to last, but, on the contrary, 
the temperature is commonly below the normal standard. 

On post-mortem examination it is frequently noticed that 
all traces of the woms have disappeared. The morbid 
changes are such as are seen when an irritant poison has been 
given* 

, Betuedies of various kinds were tried in the great out- 
of the $[^ 6 ^ but no cure was discovered. I^e- 
veiiti 0 p J 6 0 onip^tt^sly easy when the risk is realised. 
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It is only necessary for absolute security to keep cattle from 
the pastures while acorns are falling. The danger will be 
materially lessened by collecting the acorns from the pastures, 
but this device, does not prevent a considerable consumption 
of the nuts, which fall during the night. If swine are 
allowed access to pastures on which acorns fall they will 
devour large numbers, on which they will thrive well, and, 
at the same time, proportionately reduce the quantity within 
the reach of cattle. It has also been suggested that when 
oattle are allowed access to acorns only during the daytime 
they should be supplied with a liberal allowance of food 
before they are turned out. 

4, Whitehall Place, London, S,W., 

September, 1893. 

Revised, November, 1902. 


The Board of Agriculture cmd Fisheries would he glad if 
recipients of this leaflet would make it known to others 
interested in the, subject Copies may he obtained free of 
<^harge and post free on application to the Secretary^ Board of. 
Agriculture and Fishenesy 4, Whitehall Place^ London^ 8:W. 
Letters of application so addressed need not he stampede 
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Tlie Raspberry Motb {Lampronia rubiella, Bjerk). 





Moth and caterpillar, both magnified; the lines show the natural size. 

Both in England and Scotland the small red caterpillars 
•of this moth, often called the Raspberry Stem-bud Caterpillar, 
are most destructive to raspberry canes. On many fruit fay ma 
the crop has been reduced by one-third or one-half in conse¬ 
quence of the attack of this insect, and much mischief is also 
■often occasioned by it in gardens and allotments where patches 
of raspberry canes are* cultivated. Upon close examination 
•of the attacked raspberry canes it will be seen that the sof d 
juicy part at the base of the buds has been eaten away, 
so as to injure, the buds and prevent their foliage and 
sometimes the blossoms from being put forth. The larvee 
•also feed on the pith inside the terminal shoots; the 
attacked shoots flag and then die away in a very characteristic 
manner. A hole in the cane at the base of the buds 
may often be noticed in which the pupa will be found 
ensconced, and sometimes the pupa may be found in the 
tunnelled shoot. 

In sending specimens of infested canes on May 3rd, 1907, a 
correspondent of the Board wrote : “ I noticed the withered 
and curled appearance of a few of the shoots in my raspberry 
canes this afternoon, and concluded it was the eJEfect of the 
recent cold weather, and went to pull them oflC, as being of no 
use, I found, however, that each of the shoots contained a small 
red grub, and even many of the shoots which at first sight 
appeared quite healthy proved on closer examination to be 
infected. Out of 400 canes hardly one has escaped.*’ 

Description. 

The Raspberry Moth, Lampronia rubiellay belongs to 
the group Tifmna. It is a most beautiful moth, of 
4 light bf'Otm colour, with a series of yellow dots and 
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spots upon its forewings, the two most prominent bein 
on the inner margin. The hinder wings are slightly lighte 
in colotir, with light fringes. The head is yellowish-gre; 
and the antennae dull brown. It measures barely half a 
inch across its wings, and its body is only about the fourt 
of an inch in length. 

The caterpillar is close upon a quarter of an inch lonj: 
decidedly pink in colour for the most part, though the shad 
varies somewhat in individuals, and becomes more red ii 
most larvae as they get older. The head is black, and there i 
a patch of black divided into two on the segment behind th 
head. It has three pairs of black or brown-black feet on th 
thoracic segments. The pro-legs number four pairs, an( 
there is a pair at the hind end. 

The pupa is about the fourth of an inch long, taperinj 
somewhat unusually, and it has a spine upon the back on th' 
last segment; it is reddish-yellow in colour, the wing cover 
being paler, and the abdomen somewhat pink. 

Life Bietory. 

The moths may be seen at the end of May, hat mor 
commonly in June, flying round the raspberry canes. The; 
fly by night as well as by day. 

The moth places its eggs upon the flowers of the rasp 
berry canes from the end of May to the middle of June 
After five or six days the caterpillar may be found in th< 
r^sed white receptacle upon which the fruit (or mon 
correctly, the collection of little fruits composing tho nisp 
berry) is formed. The caterpillar does not appear to injur* 
the fruit at this stage. In time the caterpillar makes iti 
way out of tho receptacle, either by crawling or by lettinj 
itself down by silken cords to the earth beneath tne canes 
and passes the winter in a flat white silken cocoon about 
of an inch in diameter. Tho cocoons are also found 1j 
crevices in the poles and under the rough rind of the stems 
The caterpillars leave their winter quarters on the lirsl 
approach of spring*; according to Dr. Chapman they Ieav< 
the cocoon early or late in March, according to the season 
They crawl up the.,raspberry canes, and, getting to the buds, 
eat into these at their base, and, feeding upon them, makr 
up for their long fast during the autumn and wintei 
months. 

When the time arrives for pupation, the caterpillar seoopi 
out a hole in the pith of the cane, below the base oi 
a bud, and here it turns to a chrysalis; the moth coming 
out in about 21 days. 

• In 1892 oateipiUars of Lampromia ruMtlU were 
■iMpteny buds on April 10th hy Pr. Ohopmaa. la 1889 TJwobald fpaad 
them at trork ia £ent a week earlier. 
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Methods of Prevention and Remedies. 

1. —^The oaterpUIars hibernate just under the surface of the 
ground, around and among the stocks of the raspberry canes, 
and in crevices in the poles, <&c., and, as has been shown, 
they remain there from about midsummer until March. 
Therefore, deeply forking the ground round and between the 
stocks with a pronged fork, or even hoejng it with a three- 
toothed hoe, would destroy some and bury others so deeply 
that they could not get out. 

2. —Cutting back the canes after an attack, and, as far as 
possible, doing away with stakes will have a good effect. 

3. —^Dr. Chapman has suggested the following practical 
method of prevention: “The caterpillars are in the crown of 
the stock, or near it, and under rubbish there collected. Bake 
tMs away, and earth the stock up again, and you will thus 
bury them, and most will perish.” 

4. —Soot, lime, ashes, or soot and lime mixed, which form a 
pungent compound, might be forked or hoed into the ground 
in the autunm or winter. 

5. —^When raspberry canes in field culture are nearly all cut 
away, so that there are but few canes or stems left, it 
would be easy to put a little thick soft soap composition 
containing paraffin oil, or some other offensive stuff, with 
a large paint brush, at the beginning of March, upon the 
lower part of each cane that is left, in order to prevent 
the caterpillars from crawling up. This would also damage 
such caterpillars as may hibernate there. 

6 . —Cutting off and burning the infested canes while the 
caterpillars are in the buds between April and the beginning 
of June, would destroy many caterpillars and pupae. This 
may be very freely done, as raspberry canes throw up plenty 
of shoots to take the place of those cut away, and infested 
canes bear little or no fruit. 

4, Whitehall Place, London, S.W. 

October, 1893. 

Revised, April, 1910. 


Copies of this leaflet may he obtained free of charge and 
post free on application to the Secretary, Board of Agri¬ 
culture amd Fisheries, 4, Whitehall Place, London, S.W. 
Letters of application so addressed need not be stomped, - 
A pamphlet containing 22 leaflets dealing with Insect and 
other Pests injurious to Fruit Trees aim Bushes may be 
obtained from the same address, price Id. post free. 

1S466 E 
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Oviposition in an individual female may extend over s 
fortnight at least. The eggs hatch in from five to nine 
days. The larva, which lies in the bud in a curved form, 
attacks the stamens and carpels, and soon causes the petale 
to ■wither; the flower-bud chwges to a rusty hue and 
decays (forming the so called “ capped ” buds). The larva 
in from 8 to 20 days turns into a pupa, the pupal state lasting 
from 7 to 10 days, when the weevil appears and escapes 
by a hole which it bores through the petals. 

After this, the weevils live among the leaves of the fruit 
trees. It is not known whether they feed upon the leaves. 
A French authority, Dr. Henneguy, concludes from careful 
observation that they do not feed at all, but live upon a 
reserve of fat, stored up in their bodies during their previous 
state. They are not seen after the end of September, retiring 
for hibernation to chinks in the bark of apple and other 
trees, or concealing theinselves beneath lichenons and mossy 
growths upon their branches, as well as under stones and 
rubbish beneath and around the trees, and in other similar 
refuges. 

According to natural instinct, the weevils do not appear 
until the weather is mild and the flower-buds have begun to 
swell. If the season is, and continues, warm and growing, 
the effect^ of the attack are usually of a slight character. 
But should the weather be cold and changeable, as is so 
often the case in Great Britain and the north and western 
parts of France, the flower-buds are slowly developed, and 
the weevils lay their full complement of eggs, the hatching 
of which takes place before the flowers are fully open. 
They do not appear ever to lay their eggs in an open 
flower. 

Varieties of apple trees which blossom very early and very 
late are more likely to escape the attacks of the weevil than 
those of ■the main crop whose blossom comes late-in May£in 
ordinary seasons., 


Methods of Prevention, and Bemediei. 


1.—One mode of prevention is to spray the lin^bs andi 
branches of apple trees, in February, with caustic alkali 
wash to destroy the lichens and mosses which wrve as 
harbours for this weevil and other insects (vide Leaflet No. 70). 
This can be thrown up over the trees by means of a syringing 
machine with a powerful pump. 


—All long gras% leaves, and rubbish shhuld W ifleared 
away ■underneath frpt tri^ on grass land. 

3.—-It is difficult, to employ inseoticidjes and tosedill^lfes 
advantageously for this imiect, but it ini^t bf di^lsl to 
spray trees subject td i |ls’attack tvlth i 

made by dissolving 
boiling water, and pouring 
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operations calculated to destroy this dangerous enemy, as it 
is felt that it is only by united action among cultivators 
that such injurious insects can be stamped out. 


Description. 

The apple-blossom weevil is very small, only the fourth of 
an inch long, and the eighth of an inch in breadth 
(Figs, a, &). It is black, with down, or pubescence, of an 
ashy grey hue upon its body. Occasionally, specimens are 
found almost pitchy in colour. The thorais is black with 
coarse scanty white pubescence. The wing-cases have 
alternate bare and pubescent grey lines ; behind the middle 
is a band composed of pale pubescence which is oblique, 
and forms, when the two wing-cases are closed, a cha¬ 
racteristic pale V’Shaped mark. There is a pale grey 
spot between the wing-cases in front. The legs are very 
dark reddish, almost black; the thighs of the first, or 
anterior, pair are large, and each is furnished with a 
formidable tooth. The middle and hind femora have 
a smaller tooth ; the feet, or tarsi, are of a darker colour. 
The rostrum, or snout, is the most remarkable feature, 
being half as long as the body, slightly curved, and 
bearing the antennae, which end in oval four-jointed clubs- 

Like many other weevils, the apple blossom weevil falls 
down when disturbed, tucks in its legs and snout, and re¬ 
mains motionless, feigning death until the langer has passed 

The egg is yellowish and oval. 

The larva^ or grub, is without feet, and is about the 
third of an inch long (Figs, o, d). It is wrinkled, and white 
at first, gradually becoming creamy-white. It has a brown 
head with two little brown spots on the first segment. 

The pupa is nearly a quarter of an inch long, of a very 
pale yellow colour, with a long beak, or rostrum, and the 
legs folded on the under side of its body (Figs. e^f). 


Life History, 

In the first warm days of spring, the weevils issue from 
their winter retreats, and find their way to the apple trees. 
Some authorities consider that the females seldom use 
their wings, and that only the males fiy freely. Others hold 
that both sexes fiy equally well. 

The female, either by flying or crawling, finds her way to 
the blossom-buds of apple and sometimes pear trees, and 
boring a hole with her snout, puts one egg within each 
blossom bud, and carefully closes up the hole. A female 
lays from 15 to 50 eggs, but puts one only in each flower- 
- — * ' * ' 1 three- 


buu. ine process 
quarters of an hour. 
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Ovipositioii in an individnal fenaale may extend over a 
fortnight at least. The eggs hatch in from five to nine 
days. The larva, ■which lies in the bud in a curved form, 
attecks the stamens and carpels, and soon causes the petals 
to wither; the dower-bud changes to a rusty hue and 
decays (forming the so called “ capped ” buds). The larva 
in from 8 to 20 days turns into a pupa, the pupal state lasting 
from 7 to 10 days, when the weevil appears and escapes 
by a hole which it bores through the petals. 

After this, the weevils live among the leaves of the fruit 
trees. It is not known whether they feed upon the leaves. 
A Ekench authority, Dr. Henneguy, concludes from careful 
observation that they do not feed at all, but live upon a 
reserve of fat, stored up in their bodies during their previous 
state. They are not seen after the end of September, retiring 
for hibernation to chinks in the bark of apple and other 
trees, or concealing themselves beneath lichenous and mossy 
gro-?^s upon their branches, as well as under stones and 
rubbish beneath and around the trees, and in other similar 
refuges. 

According to natural instinct, the weevils do not appear 
until the weather is mild and the flower-buds have begun to 
swell. If the season is, and continues, -warm and growing, 
the effects of the attack are usually of a slight character. 
But should the weather be cold and changeable, as is so 
often the case in Great Britain and the north and western 
parts of France, the flower-buds are slowly developed, and 
the weevils lay their full complement of eggs, the hatching 
of which takes place before the flowers are fully open. 
They do not appear ever to lay their eggs in an open 
flower. 

Yarieties of apple trees which blossom very early and very 
late are more likely to escape the attacks of the weevil than 
those of the main crop whose blossom comes late-in May-in 
ordinary seasons.. 

Methods of Prevention, and BemMies. 

1. —One mode of prevention is to spray the limbs and 
branches of apple trees, in February, with caustic alkali 
wash to destroy the lichens and mosses which serve as 
harbours for this weevil and other insects (yide Leaflet No. 70). 
This can be thrown up over the trees by means of a syringing 
machine with a powerful pump. 

2. —^All long grass, leaves, and rubbish should be cleared 
away underneath fruit trees on grass land. 

3. —It is difficult to employ insecticides and insectifuges 
advantageously for this insebt, but it might be useful to 
spray trees subject to its ati^k with keroseme einulsion 
made by dissol'ving ^ lb. ,of ispffi«soa|>. in one gstlon of 
boiling water, and pouring whilS s^ boiling hot. into- 
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two gallons of paraffin, and churning violently until a 
butter-like mass results. For use dilute with thirty to forty 
parts of water. The emulsion should be sprayed over the 
trees in a fine mist. This might tend to prevent the 
weevils from egg-laying. 

4. —mode of decreasing the number of weevils consists 
in pTiftTring the branches to make the insects fell on to cloths 
spread below. Cloths—old rick-cloths being best—^may be 
cut and arranged so as to fit close round the trunks of the 
trees. Labourers can then shake the branches violently, 
with the aid of long poles with hooks at the ends. The 
cloths should be qui^y swept with brooms, and the d6bris 
and the weevils shovelled into sacks. This must be done 
rapidly, before the weevils can get away. It is said that 
four men and two boys treated 110 trees in a day in this 
manner. If this is done, a still day should be chosen if 
possible. 

Itom experiments made, it has been found necessary to 
perform this operation two or three times on each tree, as 
all the weevils cannot be shaken off at once. Prom a tree, 
for instance, from which at the first shaking 1,000 weevils 
had fallen, 385 were shaken off five, hours later. In one 
orchard of 8 acres, having 347 trees, nearly 450,000 weevils 
were destroyed in three £iys, at a cost of IZ. A satisfactory 
crop of apples was obtained. 

It should be pointed out that this operation must be 
carried out before the weevils have laid their eggs, and 
upon their first appearance, commencing with the earliest 
varieties of apple trees. 

This mode of destroying the apple-blossom weevils might 
be advantageously practised in Great Britain. It need hardly 
be pointed out that the fruit growers in districts should 
combine to wage war in this fashion simultaneously, and 
with care and energy. 

5. —Theobald recommends shaking down the attacked 
blossoms, which should be collected immediately, as should 
also any blossom that has fallen of itself, and burnt, for the 
destruction of the enclosed weevils. 

4, Whitehall Place, London, S.W., 

October, 1893. 

Revised, September, 1905. 
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The Apple Sucker (I^lla mali, PtSrster). 



Ij larva, nat. size, la, larva after tihird rnonlt, iniioli S, perfect 

maeot, nat. aiae, mncdi magnified* 

This msect is frequently the nnsnspeoted cause of much 
injiiry to the apple crop. Its larrse, •which canse the 
mischief, are so small and so closely concealed in the buds, 
^t they may be easily passed oyer by casual observers. 
Their action upon the flower and leaf buds is often con¬ 
founded with that of their relation, the aphides, which 
appear at about the same time. Later in &e spring they 
suck away the juices from the stalks of both blossoms and 
blossom-buds. These Paylla larvsa may be seen by careful 
inspection within the folds of the buds. Attached parts 
OTnctoed by the beak of the nest are drained of their sap; 
they fail to deyelop, wither and fell off. 

^^ 0 ^ the Psylla mali has been known in Great 
Bnt^ for a Itm^ while, a is only somewhat recently that it 
^ been recogmsed as a seitihtts tpoeMe to awle growers. 

^c'wn in j^y ]^op<to countries.: laXSamany 
It has done conBidm,l:feh?^anCtiw;w«B>-toiOw^ economic 
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entomologists, Schmidberger and Taschenberg, have ■written 
able treatises npon it. An allied species kno'vra as Psylla 
pyricola is very destructive in pear orchards in America, 
and has been elaborately described by Professor Slingerland, 
of the Oomell University Agrionltmal Experiment Station 
at Ithaca, in the State of Ne'w York. 


Parts Attacked. 

The leaf-bnds, which may be destroyed. 

The foliage leaves, which may be wrinkled, and become 
pale in colour and look frosted. 

Flower-buds. Attack is worst on these, so that the 
collections of flower-buds do not expand and fruit Mis. 

From June on-wards the adults may be seen on the leaves, 
but, in comparison with the earlier stages of the insect, they 
do little harm; but they are the egg-producers. 

In addition to symptoms of attack mentioned above the 
presence of the pest can also be recognised by small opaque 
globules in and about the unopened flower-buds. After a 
while, too, the buds become filled with a dirty sticky fluid 
termed “ honey-dew ” which issues from the larvte and 
mingles with their excretions. 


Description of Insect. 

Many persons have, there is no doubt, noticed quantities 
of little yello'wish, or greenish-yellow, fly-like insects upon 
the leaves of apple trees in September and October, which 
upon being approached give a leap before using their wings 
to carry them to another leaf. These, in a certain degree, 
resemble some of the “ frog-hoppers ” and, in fact, they have 
been noistaken for them, but close exanodnation ■will show 
them to be very different. 

The winged Psylla, the perfect inpect, appears from the 
middle of May to the middle of June and later. Its colour 
is green, with slight tinges or shades of yellow. The colour, 
however, is rather variable, differing according to the sex, 
and time of year. At some periods there are shades of 
yellow, green, red, or brownish-red, noticeable upon the 
body. These are more pronounced at pairing time, and the 
female is more brightly coloured than the male. The ■wings 
are transparent, or slightly testaceous; the legs and antennas 
are yellow, the latter having two and sometimes four dark- 
coloured joints at the ends. The male is about one-twelfth 
of an inch, in length; the female is slightly larger. 

The eggs are white or slightly yellow, and somewhat 
spindle-shaped; a thread-like appendage occurs at the 
pointed end. Taschenberg says that they , become red, or 
yellowish-red, in the spring, just before the laivas emerge 
from them. 
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Ths laTvcs on hatching are very small, and have flat dirty 
yellow bodies, with brown or dark spots upon them. Their 
eyes are red and their feet brown. The changes in colour 
and form that accompany development will be noted under 
the life history. 


Jjife History^ 

Pairing takes place in September, and the e^-layiag may 
continue to November. In autumn of the abnormal year 
1893 females were seen laying eggs as late as the 3rd of 
November. As a rule, the eggs aro laid singly, and imbedded 
in the fine hairs upon the epidermis of the shoots. Oc¬ 
casionally there are two or three together in a row. The 
eggs are generally laid upon the youngest shoots. They are 
also placed upon older shoots and upon branches, but are 
then difficult to discover on account of the deep furrows 
and cracks, and mossy and lichenous growths. 

The eggs remsun until the weather becomes spring-like, 
when tiny flat larvse emerge from them and at once get into 
the nearest buds. In the course of development of the 
larvse several moults take place. The first moult soon 
occurs, after which the larva protrudes a small white 
globule, which remains attached by a white thread to 
its body. Should this be removed, another speedily forms. 
After a few days, when the second moult is accomplished, 
the larva becomes light green, and numerous white threads 
are produced forming a tangled mass, with which the larva 
covers itself. After about another week, with the third 
moult, the rudimentary wings are developed, as seen in 
Fig. la, and the eyes and tips of the antennee become dark. 
This is the nymph stage. E^om the first appearance of the 
larva and until it is about a month old, there are continuous 
changes in its form. At the end of this time the nTxapk 
moults and the winged Paylla appears. The perfect Pvylla 
appearing in May and June is said not to pair till 
September. Taschenberg inclines to the belief that there 
may be another generation during the summer, and it 
certainly is strange that the insect should ]^b so many 
weeks in apparent inactivity. Schmidberger, nowever, does 
not hint at a second generation, and no suw brood has been 
observed in Great Britain, 


Prevention and Pemedies. 



The times when measures may be taken with tKMt resnltS' 
against the Apple Su<&er are earlb andafiiininQ. 
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have been picked, to prevent the Psylkt from laying eggs 
upon the shoots, and to kill the adnlts. The formnla for 
Paraffin Emnlsion is:— 

Paraffin . % gallons. 

Water. 1 gallon. 

Soft Soap . ^ lb. 

Boil together the soft soap and water, and while still 
boiling hot pour into the paraffin; churn thoroughly by 
means of a force pump till a creamy butter-like mass results. 
The thorough churning is important, as, if properly made, 
the stock keeps for a long time. For use, dilute with 10 
gallons of water. 

2. —Carbolic acid might be used at the rate of from 2 to 3 
gallons to 100 gallons of water, and 6 lbs. of soft soap. 

3. —For a winter spray the caustic alkali fluid described in 
Leaflet No. 70 is recommended, but proof is still wanting 
that this destroys the eggs. 

4. —Spraying when the buds are open, and the larvae are 
exposed, would be efficacious if carefully performed. The 
wash would run down into the bases of the open flower 
buds and of the expanded leaf-buds, and make the quarters 
ef the insects unpleasant, or destroy some of them. The 
paraffin and the ^bolic washes would kill the larvae with 
which they come in contact. If the paraffibn emulsion spray 
be used at this time the stock when made must be diluted 
with 30 times the amount of water. Spraying should be 
4one as early as possible in the course of the attack, before 
much “honey-dew,” which would hinder the action of the 
washes, has been exuded. 

5 •—Some smaJl amount of prevention would ensue from 
pruning trees on which eggps had been laid. On young 
sm^l trees, bushes, and pyramids, this might be adopted, 
tod it would probably be advanttoeous to prune them, if 
infested, more closely than usual. jSut in the case of large 
•orchard trees, it would be impossible to rely upon this mode 
of prevention. It is most important that all pmnings should 
be burnt. 

4, Whitehall Place, London, S.W. 

December, 1893. 

Revised, September, 1905. 


The Board of Agrimlture and Fisheries muld he glad if 
red^ierds of this leaflet would make it known to others 
interested in the sulg'ect. Copies may he ohtaintd free of 
■charge crnd post free on application to the Secretary, Board of 
Agriculturear^Fisheries, 4, WhiUhall PUm, London, S.W. 
Letters of appUsation so addressed need not he stamped. 
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BOARD OF AGRiaXILTURB AND FISHERIES,. 


Preservation of Commons. 

The Board of Agriculture call attention to the recent Act 
of Parliament amending the law relating to Oommons with 
a view to their better preservation and in connection with 
previous enactments. 

By the Law of Commons Amendment Act, 1893, lately 
passed, it is enacted that an inclosure or approvement of 
any part of a Common purporting to be made under the 
Statute of Merton and the Statute of Westminster the 
second, or either of such statutes, shall not be valid unless 
it is made with the consent of the Board of Agriculture,, 
who in giving or withholding their consent are to have 
regard to the same considerations, and are if necessary te 
hold the same inquiries, as are directed by the Commons 
Act, 1876, to be taken into consideration and held by the 
Board before forming an opinion whetheg an application 
under the Inclosure Acts shall be acceded to or not. 

By the 6th section of the Copyhold Act, 1887, the lords of 
manors were forbidden to make grants of land not previously 
of copyhold tenure to any person to hold by copy of court 
roll or by any tenure of a customary nature without the 
previous consent of the Land Commissioners (now the 
Board of Agriculture), who in giving or withholding their 
consent were to have regard to the same considerations as- 
are to be taken into account by them on giving or with-- 
holding their consent to any inclosure of common lands. 

By the 31st section of the Commons Act, 1876, it la 
provided that any person intending to inclose or approve a. 
Common, or part of a Common, otWwise than under Uie 
provisioixs of the Act, shall give notice to all persons- 
claiming any legal right in such Common or part of a 
Common by publishing at least three months beforehand a. 
statement of his intention to make such inclosure, for three 
successive times, and in two or more of the principBl local 
newspapers in the county, town, or district in wueh the- 
Common or part of a Common proposed to be |it««sed is 
situate. ‘’ 

It follows from the above enactments that 
part of a Common, whether purporting to 
the Statutes of Merton and Westminstsa^ 

. i:! i 
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either of them, by 'way of approvement on the grotind of 
sufficient pasture being left for the commoners, or under 
copyhold grant founded on a custom of the manor, cannot 
now be legally made without the consent of the Board of 
Agriculture, who in giving or withholding their consent are 
to have regard as well to the benefit of the neighboiirhood 
as to private interests; and that any person intending to 
make such an inclosure should puHish notice of his 
intention in the local newspapers. 

4, Whitehall Place, London, S.W., 

December, 1893. 
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BOARD OP AGRICULTURE AND FISHERIES. 


FERTILISERS AND FEEDING STUFFS 
REGULATIONS. 


Tlie Fertilisers and Feeding Stnflfe (General) Regu¬ 
lations, 1906. Dated December 27, 1906.* 

The Board of Agriculture and Fisheries, in pursuance of the 
provisions of the Fertilisers and Feeding StuflEs Act, 
1906, hereby make the folio-wing Regulations:— 

0(mmencement. 

1. These Regulations shall take effect on the 1st day of 
January, 1907, and remain in force until altered or revoked 
by the Board of Agriculture and Fisheries. 

Definitions, 

2. In these Regulations :— 

“The Act" means the Fertilisers and Feeding Stuffs 
Act, 1906. 

“Purchaser” and “seller” include their respective 
agents. 

“ Fertiliser ” means any article used for fertilising the 
soil. 

“Feeding stuff” means any article used as food for 
cattle (as defined by the Act, i.e., bulls, cows, oxen, 
heifers, calves, sheep, goats, swine, or horses) or 
poultry. 

Other expressions have the same respective meanings as 
in the Act. 

Forms of Certificate of Agrieultwral Analyst (s. 3 (4) (J))* 

3. The certificate of an Agricultural Analyst, in the case of 
a sample -which has been ^vided into parts as in the Act 
provided, shall be in such one of the Forms A and B set 
forth in the schedule hereto as may be applicable to tiie case, 
with such variations as the circumstances ra(}U^. 
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Analyses Report, 

4. Every Agricultural Analyst shall, as soon as may be 
after the 31st day of March, the 30th day of June, the 30th 
day of September, and the 31st day of December in each 
year, report to the Board of Agriculture and Fisheries the 
results of all analyses made by him under section 3 (4) (6) 
of the Act during the three calendar months ending on such 
dates respectively; and he shall also forthwith report to the 
said Board the result of any such analysis in any case in 
which any provision of the Act appears to him to have been 
infringed. 


Citric Acid Solvent (s. 10 (1)), 

5. (This Regulation has been revoTced^ hy the Fertilisers 
and Feeding Stuffs (General) Regulations^ 1908, and is 
therefore omitted. See p. 13.) 

Revocation, 

6. The Fertilisers and Feeding Stuffs Regulations, 1897, 
are hereby revoked as from the time at which these Regu¬ 
lations take effect. 


Short Title. 

7. These Regulations may be cited as the Fertilisers and 
Feeding Stuffs (General) Regulations, 1906. 

In witness whereof the Board of Agriculture and 
Fisheries have hereunto set their official seal, this 
twenty-seventh day of December, one thousand nine 
hundred and six. 

(L.S.) T. H. ELLIOTT, 

Secretary, 


THE SOHEDULB. 


Fobm a. 


Certijieate for FettllUer, 


I, the xindersigned, Agrioulttiral Aiialyst for the (») jia 

pursnanoe of the provisions of the FertiliBers and Feeding Stuffs Act, 1906* 
hereby certify that I received on the day of 

19 , from (*) two parts of a sample of (•) 

for analysis; whioh parts were duly sealed and fastened up and 
marked 0) , and were accompanied by the annexed f*) 

(copy of an) invoice, and also by the annexed C) circular and advertlsemenlj 


Here insert tbe name ol the county, borough, or district, 

!t® <leUvering the sample,andlf so “by poiV 

(•) Here insert the name of the article as stated on the invoice, ' 

(*) Here insert the distinguishing mark on the sample. 

(*) The invoice or copy invoice, and any olroulu or Avertiaement slven to «h« 
Analyst, be initialed by the inalyst for purposes of Identliloation £d anne^ 

io this certincate. 
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and that at the reauest of ,1 have analysed one of the 

said parts and deolkce the result of my analysis to be as follows 
I am of opinion that the said part contain^ the following percentages 


O Nitrogen, 

(*) Potash .. 

As witness my hand this 


per cent. 


day of , 19 . 

[^Nams amd Addrm of Analyit,'] 


(f) Here Insert name of the person requesting the analysis 

C^) The analyst may, in his discretion, add a smtement of the amount of ammonia 
to which the amount of nitrogen stated in the oertidcate is equiTalent. 

(*) The phosphates in both cases to be given in terms of tribaslo phosphate of 
lime, and in accordance with the definitions of ** soluble*’ and **insoluble” contained 
in S.10 (1) of the Act 

The potash to be given in terms of potassium oxide, EaO. 

(^0) Here state 

(a.) The percentages of chemical and other ingredients present, when any state¬ 
ment of such percentages is contained in the invoice, or in any accompany¬ 
ing circular or advertisement descriptive of the article. 

(6.) In ^at respect, if any, the invoice or the description of the article contained 
in any such circular or advertisement, is false in any material particular 
to the prejudice of the purchaser. 

POBM B. 

Certificate for Feed^ Stujf, 

I, the undersigned, A^ioultural Ans^st for the Q') , in 

pursuance of the provisions of the Pertilisers and Feeding Stuffs Act, 1906, 
hereby certify that I received on the day of , 

19 , from O two parts of a sample of 0) 

for analysis, which parts were duly sealed and fastened up and 
marked (0 9 tizid were accompanied by the aimexed C) 

(copy of an) invoice, and also by the annexed (f) circular and advertisement 
and that at the reqiuest of (*) , I have analysed one 

of the said parts and declare the result of my analysis to be as follows 

1 am of opinion that the said part contained the following percentages 
vil ••• ••• ••• ... per cent. 

Albuminoids. „ 

and that^ 

As witness my hand this day of 19 

{N ame and Addreee of Analyst, 

<’’) Here insert name of county, borough, or district. 

Here insert name of person delivering sample, and if so **by post.” 

(”) Here insert the name of article as stated on the invoice. 

t*) Here insert the mark on the sample. 

(*) The invoice, or copy invoice, and any droular or advertisement given to the 
Analyst, will be initialed by the Analyst for purposes of identification and annexed 
to this certificate. 

(*) Here iXLsert name of the person requesting the analysis. 

The percentages of nutritive and cither ingredients present, when any state¬ 
ment of such percentages is contained in the invoice, or in any accompanying 
droular or advertisement descriptiva of the artlole. 

(*) Here state, as the cose may be ^ 

( 0 .) Whether the composition of the article agrees with the statements con¬ 
tained in the invoice, and with the name or description under which the 
article is sold, so far as the same implies that it is prepared from one 


(60 In____ 

in any such droular or adverfekement, is i&lse in any material particular 
to the prejudice pt the purchaser. 

(e,) Whether the aracto is suitable for feedflni 
the Act), or for poult^, as Ihe 
(d) Whether the article oozvtams m 
by the Act) or to perc^tty, as f' 

(a) Where separate' sasn-"'-- 

’ L i !■ 



•urposes for cattie (as defined by 
6 1 and, if not, in what respect. 
i deleterionB to cattle (as defined 
may hA or any mgrement worthless 
'An thi^WtiCo i anfU if so, whether, 

_pirofcidAls^ to the pumaser. 

;en ^ iho portion of afeeding stuff which 
tofor also of 

ig^toctW^mtaDie portion. 




! {i i 1 
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The Fertilisers and Feeding Stnfl^ (Sampling, &o.) 
Regulations, 1906. Dated December 27,1006.* 

The Board of Agricnltare and Fisheries, in pursuance of 
the provisions of the Fertilisers and Feeding Stuffs 
Act, 1906, hereby make the following Regulations :— 

Oommmcem&rd, 

1. These Regulations shall take effect on the 1st day of 
January, 1907, and remain in force until altered or revoked 
by the Board of Agriculture and Fisheries. 

Definitions. 

2. In these Regulations 

“ The Act,” means the Fertilisers and Feeding Stuffs 
Act, 1906. 

“Purchaser” and “seller” include their respective 
agents. 

“.Fertiliser” means any article used for fertilising 
the soil. 

“Feeding stuff’’means any article used as food for 
cattle (as defined by the Act, i.e., bulls, cows, 
oxen, heifers, calves, sheep, goats, swine, or 
horses) or poultry. 

Other expressions have the same respective meanings 
as in the Act. 

Appointment of Agent, 

3. The purchaser of a fertiliser or feeding stuff may, for 
the purposes of the Act, appoint an agent, in the form set 
forth in the schedule hereto, or in a form to the like effect. 

Invoice, &c., to be Sent to Analyst. 

4. Where a sample is, or parts of a sample are, under 
section 3 of the Act, sent for analysis to the Chief Analyst 
or to an Agricultural Analyst, there shall be sent with &e 
sample or parts the invoice (if any) relating to the article 
from which the sample was ts^en, or a copy of the invoice 
or of such part thereof as is hereinafter prescribed, and also 
any circular or advertisement, or a copy thereof, of the 
seller descriptive of such article which the purchaser may 
wish the analyst to consider in making his analysis and 
giving his certificate. 

Prescribed Part of Invoice {s. 3 (7)). 

5. Where a copy of an invoice is sent to the Chief Analyst 
or to an Agricultural Analyst in pursuance of the Act, 


• No. 915 ot 1906. 
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there may Id© omitted from each copy the name and adless 
of, ami any other matter -which would identify or disclose, 
the eellor of the article to which the invoice relates, in© 
prescribed part of the invoice shall be the whole thereof 
except snob name, address, and other matter as aforesaid. 


Sampling. 

6. "Where, for the purposes of the Act, a sample is required 
to bo taken in the prescribed manner, or in accordance witn 
re^^ulations made under the Act, the following provisions 
shall apply :— 

(«.) Thi( person taking the sample shaU give to ^e seller 
at leixst three days’ notice in writing of his mtention 
to take the sample, with particulars as to the place, 
day, and hour of sampling. If the seller does not 
attend, the sample shall be taken in the presence of 
a witness. 


(&.) The sample shall be taken in the folio-wing manner;- 


In the case of a fertiliser — 

(i.) When the fertiliser is delivered in ba^ or 
other packages, a number of bags or packages 
shall be selected as follows, "viz.;— 

Not less than 2 bags or packages where the 
quantity of the whole consignment does not 

exceed 1 ton. , 

Not less than 3 bags or packages where the 
quantity of the whole consignment exceeds 

1 ton and does not exceed 2 tons. 

Not less than 4 hags or packages where the 
qnantity of the whole consignment exceeds 

2 tons and does not exceed 3 tons; 


and, where -the quantity exceeds 3 
additional bag or package for every addition^ 
ton or part of a ton; provided that in no ^e 
need rnore than 10 bags or packages be select^. 
The selection shall be made from different parts 
of the -whole consignment. 

(ii.l The selected bags or packages shall be emptied 
^ senarately on a clean and dry floor, work^ up 
with a spade, and one spadeful from each set 
aside Th.e spadefuls so set aside shall then be 
thoro-ughly mixed together ^d any lumps broken 
nn by the hand or spade. From ^is mixture a 
s^ple, from about 2 Ihs. to 4 lbs. in weight, 
shall be taken. „ . « 

rtH ^ When the fertiliser is delivered in bulk a 
nile numb w of portions, accordiug to the 
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of the whole consigniaent, shall be taken from 
difiEerent parts of the whole consignment and 
thoronghly mixed together on a clean and dry 
floor, and a sample, from about 2 lbs. to 4 lbs. in 
weight, shall be taken from the mixture. 

(iv.) When the fertiliser consists of bulky material, 
uneven in character and likely to get matted 
together, such as shoddy, wool refuse, hair, &c., 
portions are to be taken from the selected ba^ or 
packages, or from diflerent parts of the fertiliser 
if in bulk, the matted portions tom up, and all 
the portions thoroughly mixed together. The 
sample shall be taken from the mixture and shall 
be not less than 3 lbs. in weight. 

(v.) As an alternative method, where neither the 
seller nor the buyer signifies objection thereto, 
the sample of a fertiliser delivered in bags or 
other pacbnges may be taken by a sampling pale 
or spear or pipe or tube, which shall not be less 
than twenty-four inches in length, and two inches 
in diameter. The sampling instrament shall be 
pressed into the mouth of the bag or package 
so as to pass through the entire depth of the 
contents or to the extreme length of the sampling 
instrument. The several quantities thus taken 
from the selected bags or packages, which shall 
be at least double the number of bags or pack¬ 
ages required to be selected under paragraph (i), 
shall be thoroughly mixed together and a sample, 
from about 2 lbs. to 4 lbs. in weight, shall be 
taken from the mixture. 

In the case of a feeding stuff— 

(vi.) When the feeding stufE is in the state of grain 
or meal, it shall be sampled in the same manner 
as prescribed for fertilirers. When the feeding 
stun is in the state of cake, a number of cakes 
shall be selected, from different parts of the 
whole consignment, as follows:— 

Not less than 5 cakes where the quantity of the 
consignment does not exceed 2 tons. ■ 

Not less than 10 cakes where the quantity ex¬ 
ceeds 2 tons and does not exceed 5 tons. 

Not less than 15 cakes where the quantity ex¬ 
ceeds 5 tons and does not exceed 50 tons. 

Not less than 25 cake? where the quantity 
exceeds 50 tons. 

(vii.) The selected cakes shall either be passed 
through a cake-breaker or be broken into small 
pieces such as could be passed through a 1^ inch 


16483 
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sieve. The broken cakes or the pieces shall be 
thoroughly mixed, and from the mixture a sample, 
not less than 6 lbs, in -weight, shall be taken. 

(viii.) As an alternative method, three strips shall 
be taken across the middle of each selected cake; 
and each of the three parts, into which (under 
Regulation 7) a sample is to be divided, shall 
contain one strip of each selected cake. 

(ix.) Where, on delivery of the consignment, any 
appreciable portion of the feeding stuff is found 
to be mouldy, sour, or otherwise unsuitable for 
feeding purposes, separate samples are to be taken 
of the unsuitable portion and of the residue of 
the feeding stuff respectively ; and, in the case of 
unsuitable cakes, the sample may consist of 
several large pieces fairly representative thereof. 
An estimate shall be made by the person taking 
the sample as to the proportion of the feeding 
stuff unsuitable for feeding purposes and shall 
be communicated in -writing by him to the 
Analyst. 

(x.) When the feeding stuff is in a fluid or semi¬ 
fluid condition, three packages shall be selected, 
and, after the contents have been well stirred 
or shaken, a portion shall immediately be taken 
from each. The several portions shall then be 
thoroughly mixed together in a clean vessel, and 
from the mixture a sample, from about 2 lbs. 
to 4 lbs. in weight, shall be taken. 

/n the case of'both fertilisers and feeding stuffs :— 

(xi.) Where the quantity of the whole consignment 
does not exceed 2 cwts., the sample may consist 
of such a portion of the consignment as is feirly 
representative of the whole, and the sample shall 
be of such a quantity that each of the parts, into 
which (under Regulation 7) it is to be divided, 
will be sufficient to enable a proper analysis to be 
made thereof. 


((?.) General directions as to sampling 

(xii.) In every case the sampling shall be done as 
quickly as is possible consistently with due care, 
and the material shall not be allowed to be 
exposed any longer than is absolutely necessary^ 

(xHi.) of tte parts, into which (under 
KegoMon 7) the sample is to he divided, d»all 
he p^ed in a dry, clean bottle, or jar, or (except 
m the case of a fertiliser) in a dry clean tin, or 
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in some other suitable manner, so that the 
original composition of the fertiliser or feeding 
sttifi may be preserved. 

(xiv.) Each of the said parts of the sample shall be 
so packed and secured that it cannot be tampered 
with, and shall be sealed and iniidaled by the 
person taking the sample. It may also be sealed 
by the purchaser and the seller, if present, and so 
desiring. If the seller does not attend, the 
witness shall initial it. It shall be naarked with 
the name of the article, the date and the place 
of the sampling, and with some distinguishing 
number, in such a manner that the particulars so 
marked can be seen without breaking the seal 
or seals. 

(xv.) Where a sample is taken in the presence of, 
and sealed by, the seller as well as the purchaser, 
it shall be deemed, as between the purchaser and 
the seller, to have been taken in accordance with 
these Relations. 


Division of Sample^ Ac. 

7. Where a sample has been taken, under s. 3 of the Act, 
with a view to the institution of any civil or criminal pro¬ 
ceeding, the person taking the sample shall divide it into 
three parts, as nearly as possible equal, and shall cause each 
part to be marked, sealed, and fastened up, and shall forth¬ 
with deliver or send by post two parts to the Agricultural 
Analyst and one part to the seller. 


ShoH Title, 

8. These Regulations may be cited as the Feiiilisers and 
Feeding Stuffs (Sampling, &c.) Regulations, 1906. 

In witness whereof the Board of Agriculture and 
Fisheries have hereunto set their Official Seal this 
twenty-seventh day of December, one thousand nine 
hundred and six. 


(L.S.) T. H. ELLIOTT, 

Secretary. 
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THE SOHED1TLB. 


POBM. 

AppoMmmt hy Pwrehmw of AgerA for the ^pwrpom of the FertUUen 
and Feeding Stuffs Aot^ 1906. 

I, of hereby appoint ^.D,, of 

or Ime Secretary for the time being of the Association 

[or as the ease may &o] to . do on my behalf all things necessary for the 
purpose of obtaining an analysis under the I’ertilisers and Feeding Stuffs 
A.ot, 1906, of the fertiliser or feeding stuff bought by me under an invoice, 
a copy of which is annexed. 


The Fertilisers aad Feeding Stuflfe (Limits of 
Error) Regulations, 1910. Dated January 85, 
1910.* 

The Board of Agrioalture and Fisheries, in pursuance of the 
provisions of the Fertilisers and Feeding StufEs Act, 
1906, hereby make the following Regulations :— 

Commencement. 

1. These Regulations shall take efEect on the 1st day of 
March, 1910, and remain in force until altered or revoked 
by the Board of Agriculture and Fisheries. 


In these Regulations— * 

“ The Act ” means the Fertilisers and Feeding StufEs ■ 
Act, 1906. 

“Purchaser” and “seller” include their respective 
agents. 

“Fertiliser" means any article sold for use as a 
fertiliser of the soil, which has been subjected 
to any artificial process in the TTnited Kingdom 
or imported from abroad. 

“Feeding stuff” means any article sold for use as 
food for cattle (as defined by the Act, i.e., bulls, 
cows, oxen, heifers, calves, sheep, goats, swine, or 
horses) or poultry, which has been artificially i 
prepared otherwise than by being mixed, brok^- i 
ground, or chopped. ■. ?: 

Other expresraons Imve the same respective meanings > 
as in the Aet. ' ; < i -i 


No. 90 of mo.: 
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Limits of Error, 

3. For the purposes of the provisions of Section 1 of the 
Act, concerning the ejffect, as a warranty, of the statements 
made in the invoice of a fertiliser or of a feeding stuff (as 
above defined in Regulation 2) respecting the percentages of 
nitrogen, phosphates, and potash contained in the fertiliser, 
or of oil and albuminoids contained in the feeding stuff, 
the limits of error shall be as set forth in the Schedules 
hereto. 

Short Title, 

4. These Regulations may be cited as the Fertilisers and 
Feeding Stuffs (Limits of Error) Regulations, 1910, and the 
Fertilisers and Feeding Stuffs (Limits of Error) Regulations, 
1906, are hereby revoked as from the time at which these 
Regulations take effect. 

In witness whereof the Board of Agriculture and 
Fisheries have hereunto set their official seal, this 
twenty-fifth day of January, nineteen hundred and ten. 

(L.S.) T. H. ELLIOTT, 

Secretary, 

FIEST SCHEDULE. 


Ebbtilisubs. 

Note ,—^In this Schedule the figures relating to Limits of Error represent 
percentages of the whole bulk. 

JEwample of Ap;pl%oation of Sohedule. —In the case of a Bone Oom- 
jpound, if the percentages stated in the invoice are, soluble phosphates, 20; 
insoluble phosphates, 8; nitrogen, 1; then the warranty implied under 
«. 1 (1) ojf the Act win be that the fertiliser oontainB:—soluble phos¬ 
phates, 19 to 21 per cent. ,* insoluble phosphates, 7 to 9 per cent.; 
nitrogen, *7 to 1*3 per cent. 


Limits of Error. 


Description of Fertiliser. 



1. Superphosphate. 1 — —. » 

2. Dissolved Bones (Vitriolized or Vitriolated) made 

from Bones (whether raw or steamed or boiled) 
and Acid only:— 

(I) When the total of the percentages of Phos¬ 
phates (soluble and insoluble) stated in 
the invoice amounts to 32 or more, then—* 

(<() If the excess of the actual percentage of 
' insoluble Phosphates over that stated in 
the invoice is 3 or more. 4 — *8 — 
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Llmitfi of Error. 


Description of Fertiliser. 


(JO If such excess is not less than 2, but is 

less than 3. 3 — *8 — 

(o) If such excess is not less than 1, but is 

less than 2 . 2 — '3 — 

(11.) In all other oases . 1 1 ‘3 — 

3. Bone Compounds . 1 1 -3 — 

4. Compound Manures (other than Bone Compounds, 

but including Dissolved or Equalised Q-uano):— 

(a) If the respective percentages of Nitrogen 
and Potash stat^ in the invoice do not 

exceed 4 1 1 *3 ‘3 

(d) If such respective percentages exceed 4 ... 1 1 *5 *5 

5. Sulphate of Ammonia . — — *6 — 

6. Nitrate of Soda . — — -6 — 

7. Ground Hoofs and Horns .. ... — — *6 — 

8. Dried Blood . — — *6 — 

9. Fish Guano and Meat Meal. — 2 *5 — 

10. AH Oakes and Meals (other than Bone or Meat * 

Meal).— — *6 — 

11. Ground Bones and Bone Meal . — 2 *5 — 

12. Basic Slag and Basic Superphosphate . 2^ 2 — — 

13. Shoddy, Wool, and Hair Waste . — — 1 ^ — 

14. Eainit and other Potash Salts:— 

(а) Where the percentage of Potash smted in 

the invoice does not exceed 16 ... ... — — — 1 

(б) Where suoh percentage exceeds 16 .. — — — 2 

15. Nitrate of Potash . — — *6 2 

16. Pemvian and other natural Imported Guanos:— 

(а) Where the percentage of insoluble phos- ' 

pbate stated in the invoice does not 

exceed 30 ... .. ,V. — 3 — *6 

(б) Where sudi percentage of insoluble phos¬ 

phate exceeds SO ... , .. — 6 — *6 

(e) Where the percentage of Nitrcwen stated in 

the invcHce does not exceed S. — — *6 *6 


(di) Where suoh percentage of Nitrogen exceeds 

3 and does exceed 6 ... — — *76 *5 

(a) Where such peioentg^ ci Nitrogen ex- ^ 
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SEOONO SOHBDULJB. 


Fheding Stuffs. 


liote ,—In this Schedule the percentage of albuminoids is to be taken as 
the percentage of nitrogen (other than nitrogen present as ammoniaoal or 
nitric nitrogen) multiplied by 6*25. 

JSkoample of Application of Schedule ,—In the ease of a Unseed cake, 
if the percentages stated in l^ie invoice are, oil, 10 ; albuminoids, 80 ,* then 
the warranty implied under s. 1 (2) of the Act will be that the linseed cake 
containsoil, 8*75 to 11*25 per cent.; albuminoids, 26*25 to 83*75 per cent. 


Description of Feeding Staff. 


Limits of Error. 


Deootrtioated Cotton Coke 
Undeoortlcated Cotton Cake .. 
Earth Nut or Ground Nut Cake 
Palm Kernel or Palm Nut Cake 

Ooooanut Cake . 

Niger Seed Cake. 

Sesame Seed Cake. 

Sunflower Seed Cake 

Hemp Seed Cake.. 

Kurdee or Safflower Cake 

Compound Cakes. 

Compound Meals. 


Linseed Cake 
Bape Cake ., 
Soya Bean Cske 
Maize Products 


> 


One-tenth of the percentage of oili 
and one-tenth of the percentage 
of albuminoids stated in the 
. invoice. 



All other feeding stuffs (as above deflued 
in Begulation 2) not otherwise specifled 
in this Schedule .. . 


i{ 


One-flfth of the percentage of oU 
and one-flfth of the percentage 
of albuminoids stated in the 
invoice. 


The term ** Cake” includes ground cake and meal from which oil has been 
removed by any process. 


Tlie Fertilisers and Feeding Stuffs (General) 
Regulations, 1907. Dated September 18, 
1907.* 

The Board of Agriculture and Fisheries, in pursuance of 
the provisions of the Fertilisers and Feeding Stuffs Act, 
1906, hereby make the folio-wing Regulations :— 

Begulation as to the Analyst to whom Samples a/re to 
be smt. 

1. Where under the Fertilisers and Feeding Stuffs Act, 
1906, any person desires that a sample shall be analysed by 
the agricultural analyst, the sample or parte of the sample, 
as the case may be, sl^ll be sent to such agricultural analyst 
as is hereby prescribed, that is to say:— 

(1) if the sample is taken in a county, or in a county 
borough or a bxurgh of which the council have 
appointed or concurred in appointing an agricul¬ 
tural analyst, then to the analyst appointed for the 
county or borough or burgh; 


* No. T62 of 1907. 
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(2) if the sample is taken in a connty borough of which 

the conncil have not appointed or concurred in 
appointing an agricultural analyst, then to the 
analyst appointed for the county in which for the 
purposes of the Local Government Act, 1888, the 
borough is deemed to be situate ; and 

(3) if the sample is taken in a burgh of which the council 

have not appointed or concurred in appointing an 
agricultural analyst, then to the analyst appointed 
for the county within which the burgh is situated 
or with which it has the longest common boundary. 

OommencemmL 

2. These Eegulations shall take eflEect on the Isfc day of 
January, 1908, and remain in force until altered or revoked 
by the Board of Agriculture and Fisheries. 

Short Title. 

3. These Regulations may be cited as the Fertilisers and 
Feeding Stuffs (General) Regulations, 1907. 

In witness whereof the Board of Agriculture and 
Fisheries have hereunto set their official seal, this 
eighteenth day of September, one thousand nine 
hundred and seven. 

(L.S0 T. H. ELLIOTT, 

Secretary. 




The Fertilisers and Feeding Stuflfe (General) 
/ Regulations, 1908. Dated November 9, 1908.* 

The Board of Agriculture and Fisheries, in pursuance of 
the provisions of the -Fertilisers and Feeding Stuffs Act, 
1906, hereby make the following Regulations :— 

Commencement. 

!• These Regulations shall take effect on the first day of 
January, 1909, and remain in force until altered or revoked 
by the Board of AgricuUure and Fisheries. 

Definition. 

2. In these Regulations, “fertiliser” means any article 
used for fertilising the soil. 

Citric Acid Solvent (s. 10 (1)). 

3. When in an invoice relating to a fertiliser a certton 
percentage of the fertiliser is stated to be phosphate soluble 
in citric acid, this shall be taken to mean that’it is ca|>able 
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of being dissolved to the extent of such percentage v^hen 
5 grains of the fertiliser and 500 cubic centimetres of water 
containing 10 grams of pure crystallised citric acid, or 
alternatively when 5 grams of the fertiliser, moistened with 
5 cubic centimetres of alcohol or methylated spirit, and 
495 cubic centimetres of water containing 10 grams of pure 
crystallised citric acid, are continuously agitated during 30 
minutes in a stoppered flask or bottle of about 1 litre capacity 
fitted into a mechanical shaking apparatus. 

Revocation. 

4. Regulation No. 5 of the Fertilisers and Feeding Stuffs 
(General) Regulations, 1906, is hereby revoked. 

Short Title. 

5. These Regulations may be cited as the Fertilisers and 
Feeding Stuffs (General) Regulations, 1908. 

In witness whereof the Board of Agriculture and 
Fisheries have hereunto set their official seal, this 
ninth day of November, nineteen hundred and eight. 

(L.S0 T. H. MIDDLETON, 

A^eietant Secretary. 


The Fertilisers and Feeding Stuffs (Methods of 
Analysis) Regulations/ 1908. Dated Novem¬ 
ber 9, 1908.* 

The Board of Agriculture and Fisheries, in pursuance of 
the provisions of the Fertilisers and Feeding Stuffs Act, 
1906, hereby make the following Regulations ;— 

Gommencement. * 

1. These Regulations shall take effect on the first day of 
January, 1909, and remain in force until altered or revoked 
by the Board of Agriculture and Fisheries. 

Definitiom. 

2. In these Regulations— 

“The Act” means the Fertilisers and Feeding Stuffs 
Act, 1906, 

“ Fertiliser” means any article used for fertilising the soil. 

“Feeding stuff” means any article used as food for 
cattle (as defined by the Act, i.e.^ bulls, cows, oxen, 
heifers, calves, sheep, goats, swine, or horses) or 
poultry. 

Other expressions have the same respective meanings as 
in the Act. 


* No. 964 of 1908. 
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Methods of Analysis of Fetdilisers, 

3. The methods of analysis of a fertiliser for the purposew 
of the Act shall be as follows :— 

(i) Preparation of the sample for analysis. 

(a) In the case of powdered fertilisers in a dry, or 
moderately dry, condition, the sample shall be passed 
through a sieve with perforations about one millimetre 
in diameter. 

Adventitious materials which cannot be conveniently 
crushed, e.g.^ fragments of metal in basic slag, shall be 
removed and allowed for. 

(5) Other substances which are dry enough to powder 
but which are not in a fine condition shall be pulverised 

. until the sample passes through a sieve with perforations 
about one millimetre in diameter. 

(c) Wool, hair, hoof, shoddy, and similar substances, 
shall be pulled apart and cut until in a fine condition; 
or, if dry, they may be passed through a shredding 
machine. 

(d) Moist fertilisers which do not admit of being 
passed through a sieve shall be thoroughly mixed by 
the most suitable means. 

(e) In the case of horn, shoddy, and other substances 
which gain or lose water during the process of pul¬ 
verising, the proportion of water shall T>e estimated in 
the coarse and in the powdered condition respectively^ 
and the results of the analysis of the powdered sample 
shall be calculated to the water content of the original 
coarse substance. 

(/) Orystalline or saline.materials, such as sulphate 
of ammonia, nitrate of soda, or potash salts, may be 
prepared by being well mixed and rapidly ground in a 
stone we mortar, the portion finally reserved for 
analysis being especially finely ground. 

(ff) When the sample has been passed throngh the 
move and thoroughly mixed, or, if not passed through 
the sieve, has been thoroughly mixed, a part of it not 
being less than 100 grams shall be placed in a 
stoppwed bottle, and from this the portions for analvsls 
shall be -weighed. » 

(ii.) D0t07'Tni,ncttton of moist'uvB (Joss on 
10^ 0^®^^ of tlie sample shall be dried at 


(w.) DeterminoiHon of niirogm. 

The presence or absence of nitrateii lUUs 
ascertained. 


-1 *! 
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(a) Nitrogen in absence of nitrates. 

(a) A weighed portion of the sample shall be trans¬ 
ferred to a Kjeldahl digestion flask; 10 grams of potassium 
sulphate and 25 cubic centimetres of concentrated sul¬ 
phuric acid shall be added, and the flask shall be heated 
until a clear liquid, colourless, or of light straw colour, 
is obtained. The operation may be accelerated by the 
addition of a small crystal of copper sulphate or a globule 
of mercury to the liquid in the digestion flask. 

(/3) The quantity of ammonia shall be determined by 
distillation into standard acid after liberation with 
alkali, and, where mercury has been used, with the 
addition also of sodium or potassium sulphide solution. 

(5) Nitrogen when nitrates are present. 

(a) A weighed portion of the sample shall be trans¬ 
ferred to a Kjeldahl digestion flask; 30 cubic centimetres 
of concentrated sulphuric acid, containing 1 gram of 
salicylic acid, shall be added, and the flask shall be 
shaken so as to mix its contents without delay. The 
shaking shall be continued at intervals during ten 
minutes, the flask being kept cool, and then 5 grams of 
sodium thiosulphate and 10 grams of potassium sulphate 
shall be added. The flask shall bd heated until the 
contents are colourless or nearly so. Copper sul¬ 
phate or mercury may be used as above described in 
paragraph (m.) {a) (a). 

(/3) The quantity of ammonia shall be determined as 
above prescribed in paragraph (m.) (a) (/3). 

(c) Nitrogen in form of ammonium salts. 

A weighed portion of the sample shall be trans¬ 
ferred to a distillation flask, and the quantity of 
ammonia shall be determined as above prescribed in 
paragraph (m.) (a) (/3). 

(rf) Nitrogen in nitrates in the absence of ammonium 
salts and of organic nitrogen. 

One gram of the sample shall be placed in a half-litre 
Erlenmeyer flask with 50 cubic centimetres of water. 
10 grams of reduced iron and 20 cubic centimetres of 
sulphuric acid of 1'35 specific gravity shall be added. 
The flask shall be closed with a rubber stopper provided 
with a thistle tube, the head of which shall be half 
filled with glass beads. The liquid shall be boiled for 
five minutes, and the flask shall then be removed from 
the flame, any liquid that may have accumulated among 
the beads being rinsed back with water into the flask. 
The solution shall be boiled for three minutes more, 
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and the beads again washed with a little water. The 
quantity of ammonia shall then be determined as above 
prescsribed in paragraph {iii,) {a) (/3). 

In cases in which the proportion of nitrates is small a 
larger quantity of the sample shall be taken. 


(fi) Control ex^eHmmt in determination of nitrogen. 

The materials used in any of the methods described 
under this paragraph (iii.) shall be examined as to their 
freedom from nitrogen by means of a control experi¬ 
ment carried out under similar conditions with the same 
quantities of the reagents which have been employed in 
the actual analysis, in the case of {a) one gram of pure 
sugfar being used in place of the weighed portion of ihe 
sample. The quantity of standard acid used in the 
control experiment shall be deducted from the total 
quantity of acid found to have been neutralised in the 
distillation of the sample. 

{iv.) Det&rmination of phosphates. 


(а) Phosphates soluble in water. 

In the case of superphosphates, dissolved bones and 
similar substances, 20 grams of the sample shall be 
continuously agitated for 30 minutes in a litre flask with 
800 cubic centimetres of water. , The flask shall then be 
filled to the mark, and again shaken, and the contents 
shall be filtered. 50 cubic centimetres of the filtrate 
shall be boiled with 20 cubic centimetres of concen¬ 
trated nitric acid, and the phosphoric acid shall be 
determined by the molybdate method prescribed below 
in paragraph (d). 

In the case of fertilisers in which the proportion of 
phosphates soluble in water is small, a larger quantity 
of the filtrate prepared as above sh^l be taken,. 

(б) Phosphates soluble in the prescribed citric add 
solution. 


5 grams of the sample ’Bhe.ll be transferred to a 
stoppered bottle of about 1 litre capacity. 10 grams of 
pure crystallised citric acid ^all be dissolved in water, 
the volume shall be made up to 500 cubic centimetres, 
and the solution shall be added to the weighed portion 
of the sample in the bottle..; To lessen the possibility of 
caking, the portion of sample in the bottle may be 
moistened with 5 cubic oentimetreB of alcohol or methy¬ 
lated spirit before the citric, aofd splutton is added ; and 
in that case the volume of .citric acid solution; shall 
be cnblo ceriMmetres ;n^ea4;of 500 uubio 
metres. The bpttle' : be ^ at, once fitted ^ p 
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mechanical shaking apparatus and shall be continuously 
agitated during 30 minutes. The solution shall then be 
filtered through a large “folded” filter, the whole of the 
liquid being poured on the paper at once. If not clear, 
the filtrate shall be again poured through the same 
paper. 

50 cubic centimetres of the filtrate shall be taken and 
the phosphoric acid shall be determined by the molyb¬ 
date method prescribed below in paragraph (iv.) (d). 

(c) Total 2 ^hosphoric acid 

A weighed portion of the sample, in which portion, if 
necessary, the organic matter has been destroyed by 
ignition and the silica removed by appropriate means, 
shall be dissolved in nitric acid and boiled, the solution 
being made up to a definite bulk. The phosphoric acid 
shall be determined in an aliquot part of the solution 
by the molybdate method prescribed below in paragraph 
(iv.) (d). 

(d) Molybdate method. 

To the solution, which should preferably contain from 
0*1 to 0*2 gram of phosphoric oxide (■P 2 Os), obtained as 
above described in paragraphs (iv.) (a), (5) or (c), 100 to 
150 cubic centimetres of molybdic acid solution prepared 
as described below, or an excess of such solution, t.e., 
more than is sufficient to precipitate all the phosphoric 
oxide present in the solution, shall be added, and the 
vessel containing the solution shall be placed in a water 
bath maintained at 70° 0., for 15 minutes, or until the 
solution has reached 70° 0. It shall then be taken out 
of the bath and allowed to cool, and the solution shall 
be filtered, the phospho-molybdate precipitate being 
washed several times by decantation and finally on the 
paper with one per cent, nitric acid solution. The 
filtrate and washings shall be mixed with more molyb¬ 
dic acid solution and allowed to stand for some time in 
a warm place in order to ascertain that the whole of the 
phosphoric oxide has been precipitated. 

The phospho-molybdate precipitp.te shall be dissolved 
in cold 2 per cent, ammonia solution, prepared as 
described below, and about 100 cubic centimetres of the 
ammonia solution shall be used for the solution and 
washings. 15 to 20 cubic centimetres of magnesia 
mixture prepared as described below, or an excess of 
such mixture, more than sufficient to precipitate all 
the phosphoric oxide present, shall then be added drop 
by drop, with constant stirring. After standing at least 
2 hours with occasional stirring, the precipitate shall be 
filtered off, washed with 2 per cent, ammonia solution^ 
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dried, and finally weighed as magnesium pyrophosphate. 
The filtrate and washings shall be tested by the addition 
of more magnesia mixture. 

(e) Preparation of Molyhdic acid solution. 

The molybdic acid solution shall be prepared as 
follows:— 

125 grams of molybdic add and 100 cubic centimetres 
of water shall be placed in a litre flask, and the molybdic 
acid shall be dissolved by the addition, while the flask 
is shaken, of 300 cubic centimetres of 8 per cent, 
ammonia solution, prepared as described below. 400 
grams of ammonium nitrate shall be added, the solution 
shall be made up to the mark with water, and the whole 
added to 1 litre of nitric acid. (Sp. 6r. 1T9). The 
solution shall be maintained at about 35® C. for 24 hours 
and then filtered. 


(/) Preparation of Magnesia mixture. 

The magnesia mixture shall be prepared as follows:— 

110 grams of crystallisedTmagnesium chloride and 140 
grams of ammonium chloride shall be dissolved in 
1,300 cubic centimetres of water. This solution shall be 
mixed with 700 cubic centimetres of 8 per cent, 
ammonia solution, aud the whole shall be allowed 
to stand for not less than three days and shall be then 
filtered. 

(g) Preparation of the Ammonia solutions. 

The 8 per cent, aminonia solution shall be prepared as 
follows:— 

One volume of ammonia solution of Sp. Gr. 0*880 shall 
be mixed with three volumes of water. This solution 
shall then be adjusted by the addition thereto of more 
strong ammonia solution or water as required until the 
specific gravity of the solution is 0*967. 

The 2 per cent, ammonia solution shall be prepared as 
follows:— 

One volume of 8 per cent, ammonia solution shall be 
mixed with three volumes of water. 


JDet^minat ion of Potash. 

(a) Muriate of Potash free from Sulphates. 

A weighed portion of the sample (about '5 grams in 
the case of concentrated muriate of potash or 10 grams 
in the case of low-grade muriate) shall be dissolved In 
water, the solution shall be; filtered if heoeissaigr ^nd 
made up to 500 culuc cebifimikes. To 60 cfibic 


metres of the solut^ofi^ iPlskm iip W 
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drops of hydrochloric acid shall be added, and also 
10 cubic centimetres or 20 cubic centimetres (according 
to whether the portion weighed was 5 grams or 10 
grams) of a solution of platinum 'chloride containing 
10 grams of platinum per 100 cubic centimetres. After 
evaporation to a syrupy consistency on a water-bath, the 
contents of the basin shall be allowed to cool and shall 
then be treated with alcohol of specific gravity 0*864, 
being washed by decantation until the alcohol is colour¬ 
less. The washings shall be passed through a weighed 
or counterpoised filtered paper, on which the precipitate 
shall be finally collected, washed with alcohol as above, 
dried at 100° 0. and weighed. 

The precipitate is to be regarded as Kg Pt Cla. 

(&) Salts of Potash containmg sulphates. 

A weighed portion of the sample (about 5 grams in 
the case of concentrated sulphate of potash or 10 grams 
in the case of kainit or other low-grade salts) shall be 
boiled with 20 cubic centimetres of hydrochloric acid 
and 300 cubic centimetres of water in a half-litre fiask. 
Barium chloride solution shall be cautiously added, dro;^ 
by drop, to the boiling solution until the sulphuric acid 
is completely precipitated. Any slight excess of barium 
shall be removed by the addition of the least possible 
excess of dilute sulphuric acid. The liquid (without 
filtration) shall be cooled and made up to 500 cu6ic 
centimetres. A portion shall then be filtered, and 
50 cubic centimetres of the filtrate shall be treated as in 
paragraph (v.) (a), 10 cubic centimetres or 20 cubic 
centimetres of platinum chloride solution, as the case 
may be, being used. 

(c) Potash in Quanos^ and Mixed Fertilisers. 

Ten grams of the sample shall be gently ignited in 
order to chai* organic matter, if present, and shall then 
be heated for ten minutes with 10 cubic centimetres of 
concentrated hydrochloric acid, and finally boiled with 
300 cubic centimetres of water. The liquid shall be 
filtered into a half-litre fiask, raised to the boiling point, 
and a slight excess of powdered barium hydrate shall be 
added. The contents of the fiask shall be cooled, made 
up to 500 cubic centimetres and filtered. Of the filtrate 
250 cubic centimetres b}xs11 be treated with ammonia 
solution and excess of ammonium carbonate, and then, 
while boiling, with a little powdered ammonium oxalate, 
cooled, made up' to 500 cubic centimetres and filtered. 
Of the filtrate, 100 cubic centimetres are to be evaporated 
in a platinum dish, and the residue heated, first in the 
air-bath and then very gently over a low flame, till all 
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ammonium salts are expelled, the temperature being 
carefully kept below that of low redness. The residue 
shall be treated with hot water, filtered if necess^, and 
the potash shall be determined in the filtrate as in para¬ 
graph (v.) (a). - 


Methods of Analysis of Feeding Stuffs, 


4. The methods of analysis of a feeding stuff for the 
purposes of the Act shall be as follows :— ^ 

(%,) Preparation of the sample, 

(a) If the sample is already in a fine condition, e,g,^ a 
meal, it shall be thoroughly mixed, and a portion for the ^ 
determination of the moisture shall be at once taken. 

(/>) If the sample is not in a fine condition, e,g,^ a cake, 
it shall be carefully pulverised until the whole passes 
through a sieve with perforations from 2 to 3 millimetres 
in diameter. It shall then be thoroughly mixed, and a 
portion for the determination of the moisture shall be at 
once taken.. 

^ (c) From the sample thus prepared, a portion not less 

ohan 100 grams in weight shall be taken and further 
powdered if necessary and passed through a sieve with 
perforations of about one millimetre in diameter. 

•{d) If the original sample is appreciably damp, or if 
• for any reason the operations of pulverisation and mixing 
are likely to result in loss or gain of moisture, the mois¬ 
ture shall be determined in this portion, as well as in 
the sample prepared as in paragraph (i.) (6), in order that 
the results of the analysis may be corrected to correspond 
with the sample in its original condition as regards 
moisture, 

{e) Materials which cannot be conveniently pulverised 
or passed through a sieve shall be thoroughly mixed and 
sampled by the most suitable means, 

(/) The prepared portion of the sample shall be 
placed in a stoppered bottle and from it the portions for 
analysis shall be weighed. 


(fi.) Determination of moisture (los^ on drying)^ ,, 

A weighed quantity of the sample shall be dried at 
100 " 0 . . , . 

(iw.) Determination cf oil, - ' - i l U i I * ’' 

(a) A weighed quantity of the sampie sb?di 
in a Soxhlet thimble, vrhich shall ^ . 

Soxhlet extraction tube , 

re-distilled ether. At 
thimble shall be ftTO- th^ ■ ^ " 


iiiiii.SiilUii;!);'. 
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and its contents finely ground in a small mortar 
previously rinsed •with ether. The substance shall then 
be returned to the thimble, the mortar being washed 
out with ether, and the extraction continued for another 
hour. 

After evaporation of the solvent the oil shall be dried 
at 100® 0. and weighed. The oil shall be re-dissolved 
in ether and any undissolved matter shall be weighed 
and deducted. 

^ (5) In the case of samples containing saccharine 
matter, sugar meals, the weighed portion in the 
Soxhlet thimble shall be washed twice with water, and 
then dried, previous to the extraction. 

(iv.) Determination of Albuminoids. 

The percentage of albuminoids shall be ascertained by 
. multiplying the percentage of nitrogen by 6'25. 

The determination of nitrogen shall be as follows :— 

A weighed portion of the sample shall be transferred 
to a Kjeldahl digestion flask; 10 grams of potassium 
sulphate and 25 cubic centimetres of concentrated 
sulphuric acid shall be added, and the flask heated until 
a clear liquid, colourless or of light straw colour is 
obtained. The operation may be accelerated by the 
addition of a small crystal of copper sulphate or a 
globule of mercury to the liquid in the digestion flask. 

The quantity of ammonia shall be determined by 
distillation into standard acid after liberation with 
alkali, and, where mercury has been used, with the 
addition also of sodium or potassium sulphide solution. 

The materials used shall be examined as to their 
freedom from nitrogen by means of a control experiment 
carried out under similar conditions with the same 
quantities of the re-agents which have been employed in 
the actual analysis, one gram of pure sugar being used 
in place of the weighed portion of the sample. The 
quantity of standard acid used in this control experiment 
shall be deducted from the total quantity of acid found 
to have been neutralised in the distillation of the 
sample. 


Use of Prescribed Weights, 

5, In calculating the results of analyses the atomic weights 
adopted by the International Committee on Atomic Weights 
shall be employed. 


Forms of Oertificates. 

6, Every certiJfll^te which is affected by Regulation No. 3 
of the Fertilisers and PeetJRng Stuffs (General) Regulations, 

liW65 0- 
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1906, and these Regnlatione, and which is dated on or after 
the first day of January, 1909, shall contain the followingT 
words;— 

“ The analysis was made in accordance with the Fertilisers 
“and Feeding StuflEs (Methods of Analysis') Regulations, 
“ 1908.” 


Short Title. 

7. These Regulations may he cited as the Fertilisers and 
Feeding Stuffs (Methods of Analysis) Regulations, 1908. 

In 'Witness whereof the Board of A^culture and 
Fisheries have hereunto set their official seal, this 
ninth day of November, nineteen hundred and eight. 

(L.S.) T. H. MIDDLETON. 

Assistant Secretary. 


4, 'Whitehall Place, London, S.W., 
January, 1907. 

Revised, February, 1910. 


Copies of this leaflet may be , dbtoAnei free ef champs 
and post free on a0licatim to the Secretary, Board ^ 
Aorieulture and Fisheries, 4, WhiteThoM Place, Bondon, 
S.W. • • . , , 

A pamphlet containing 10 Leaflets dealing taith Mavwmi 
and Feeding Stuffs may be oitained froMfS tm .same addr^, 
price Id, post free. < 1, i 
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BOARD OP AORIOTILTURE AND FISHERIES. 


The Pea and Bean Weevils (jSitones Uneatus, 
and 8. crinitiM). 

i 



t- 


Tlie Striped Pea and Bean Weevil (J^tonet Utuatwi). 1, Katnral tdie. 

2. Uagnided. 

Plants Attacked. 

Peas and beans are very subject to attacks by tbe Pea 
and Bean "Weevils, but tbe injury is frequently attributed 
to sparrows and slugs, because the weevils are not by any 
means easily seen, and readily fall to the ground when 
alarmed. The weevils eat the leaves and young shoots of 
the pea and bean plants, and the larvta devour their roots. 
They are often most troublesome in market gardens and 
allotment grounds as well as in the fields, and in some years 
an extensive reduction in the crops of peas and beans has 
resulted from their attacks. They have mso been known to 
attack sweet peas in gardens. Sitones seriously injure red 
clover in its early sh^es, and their small white maggots, 
or larv», also spoil “ second cuts ” of clover by eating the 
roots of the plants and stoppii^ their growth. Trifolium, 
too, suflEers considerably, partioularly in its early stages, 
from the attacks of these weevils, although tho injury is 

S nexally attributed to slugs and other insects. Reports of 
mage to lucerne have also been received, and one species 
attaicdrs tares. 

^Prescription of the Beetles. 

; iThe commw**^: species is the Striped Pea Weevil 
(8. Imeahtis.) > S {fMf is from one-fourth to one-fifth of an 
'in l 0 n|||i|ji|:||<^und colour is dark^ but the body 
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is covered -with greyish scales, which in some specimens 
are of a slightly greenish-grey shade. There are three 
lines of this grey, or grey-green, hue on the thorax, and 
many lines, lighter and darker alternately, on the wing cases. 
Some specimens are of a nniform colour. The antenna are 
of a dull red colour, very slender, with olnb-like termina¬ 
tions. The legs are feirnginous, and the male has the 
anterior tibia curved and armed with a small hook. On the 
under surfcwe the beetles are clay-coloured or dull grey, so 
that when they fall on their backs to the earth they can 
scarcely be detected. 

Although not so abundant as the Striped Pea Weevil, 
the Spotted Pea Weevil erinitus) also does much 
harm. It is smaller than Uneatus, more of a grey or 
reddish colour, fresh specimens having sdmost a coppery 
sheen and with more or less distinct d^k patches on the 
elytra. The bases of the legs are dark, the oth^ portions 
dw red. Like the former it may be found almost uniform 
in coloxur, sometimes ochraceous grey, and may easily be 
known by its spotted elytra and by its often chalky appear¬ 
ance. It is somewhat local, and is particularly prevalent in 
the London district and on the South Ooast. S. erinitus 
is very partial to tares. 

Another species, 8. Mspidulus, is also common on clover 
in swdy districts, in some localities taldng the place of 
8. Uneatus. This weevil is black, covered with fuscous- 
brown scales, the thorax with three paler lines, the elytra 
with small black patches and stifE grey bristles; the eyes are 
flat, not prominent as in 8. erinitus. In the South of 
England another species {8. hvmeraUs') also occurs in 
nunibers on trefoils. It resembles the previous weevil, 
but instead of erect bristles on the wing cases has a pale 
;^toh on each side of them. It has apparently a similar 
life-history to the Striped Pea Weevil. 


Life-Bistory. 

The beetles lay their eggs either upon or just beneath the 
soil close to the roots of their food plants. The sggB hatch 
into sn^, white, footless, •^nkled grubs, with brown heads 
and biting jaws. These grubs feed on the roc^ <rf peas, 
beans, clover, sainfoin, and lucerne. When full-grown the 
ktvse are about one-foturth of an inch in length and! pnpajte 
m an earthen cell. The pupse lie in tilts cell—-whhfll isA^ 
lined with silk-at a deirth of about twii inchesKtt 
Bur&oe of the ground. At first tilm puj^ is .pale <K^Biy- 
white; later tiie eyes become blaCkAAu ^e 
.darkens. The adult., beetle Jiibe|n • .... i, . .rr 

,'parley ricks, and evem. it.i is sam. 
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appear early in spring, attack the young peas and beans as 
soon as they appear above ground, and lay eggs on or near 
the roots. From these eggs larvfls appear, which from the 
■end of May to the middle of June reach maturity and give 
rise to a summer brood of the beetles. A large number 
of these lay eggs which hatch into larves in the autumn; 
these live on &e roots of clover, lucerne, &c., and feed 
ihere all the winter, doing considerable harm. The winter 
larvae mature in May and appear as adult beetles in June. In 
some cases they have been known to come from the pupal 
-condition as early as March. Thus the Sitones lineatus may 
live in one of two ways during the winter, either by hiber¬ 
nating in the adult form, or by feeding, in the larval stage, 
on the roots of clover, &c. The larvae bore chaimels along 
■the main roots of the plant and also seem to feed on the 
nodular growths found in the roots of leguminous plants. 

The beetles are very active on the wing early in the year, 
•especially on warm days, but they may also be found on 
damp foggy days well into autumn. In spring time they 
have frecmently been noticed in numbers with the Bean 
Beetles (Bruchm rufimanus)^ on the blossoms of the gorse, 
and also on broom. The beetles eat out notches in the 
leaves of the young peas and beans and so interfere with 
the growth of the plant; in severe infestation the leaves may 
be eaten to the midribs. Warm dry weather and a rough 
tilth, especially the latter, favour these pests. When the 
weather is cold, the beetles shelter beneath clods, &c., and 
in dry weather even enter cracks in the ground. The habit 
of feigning death, so common amongst the weevils, is well 
shown in Qxese species. As soon as the observer approaches 
them they fall to the ground on their backs, and lie as if 
■dead until the danger appears to be past. 


Methods of Prevention and Remedies. 

(1 .)—Garden Cultivation. —^Lime, soot, or lime and soot 
mixed may be advantageously distributed over infested 
plants while the dew is upon them, or after rain. Finely- 
powdered guano may also be used in this way. An observer 
has found that, by covering the rows with fine earth, his 
peas have been kept free from this pest. 

Spraying the rows of peas with arsenical washes has been 
found beneficial. Applications of weak mixtures of parafSn 
and water, with a lit&e soft soap, would make infested plants 
distasteful to these insects. 

Liqtiid solutions and finely powdered materials can be 
ea sily applied and well distributed with knapsack-machines. 

' peas and beans are attacked, it would be desirable 

to jaresB the soil tightly and firmly close round the plants, in 
ofdef to the beetles from coming up from fixe earth. 
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This might be done when the plants are young by men and 
boys walking with a foot on either side of each row. ^ 

(2.)—Field Oultivation .—An attack of these weevils may 
be materially lessened by running a light wooden roller 
over the peas when the ground is dry, so ad to break down 
many of the rough clods, beneath which the beetles shelter 
in inclement weather. This should be followed by a good 
dressing of soot and lime broad-casted over the field. 

Great numbers of beetles have often been noticed in carts 
used for carting barley, and amongst the refuse when barley 
is being threshed and during harvesting operations generally. 
"Wherever possible the beetles should be collected, or swept 
together, and destroyed, 

Summer-fallowing of land after an attack would be very 
desirable. Wheat after clover-ley is often infested by 
swarms of these weevils. In this case it would be dangerous 
to sow any leguminous crop. If it is sown the land should 
be “broad-shared,” or cultivated and ploughed. The stubble 
should be burnt. The burning of stubble, weeds, roots, and 
rubbish is but seldom practised in these days, and it is 
believed that the infrequency of this practice is one cause 
of the more numerous and more destructive visitations of 
insects injurious to crops. 

Infested clover leys should be deeply ploughed, with a 
“ pkim ” coulter on the plough, and thoroughly well pressed. 
Roots on ihe top should be removed and burnt, not carted 
to tiie outsides and left in heaps. 

4, Whitehall Place, London, S.W., 

May, 1895. 

Revised, May, 1905. 


The Board of Agriculture cmd Fisheries would le glad! 
if recipients of this leaflet would rhaJce it hnown to others 
inierested in ^ subject. Copies ma/g le ohtaimd free of 
cha/rge and post free on appliecdion to the Secretary^ Board 
of Agriculture and Fisfheries^ 4, Whitehall Plaoe, London^ 
8.W, Letters of a^pj^UmUon addressed need not be 
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Tlxe Magpie Moth. {Abraxas grossula/nata). 



1, Moth; 2, OaterpilXar ; 8, Ooooon, All natural size. 

The caterpillars of this moth, called the “ Magpie Moth ” 
from its peculiar markings, often cause serious injury 
to the gooseberry and currant crops. They are sometimes 
also destructive to apricot trees, and are jfrequently found 
upon the plum, sloe, bramble, and hazel. The attacks 
of these caterpillars upon gooseberry and currant bushes are 
often confounded with those of the larvss of the Qooseberry- 
and Ourrant-Sawfly, NematuB riie8i% but they are essentially 
distinct. The insects differ materially in every stage. In 
the winged state there are no points of resemblance, and in 
the larval conditions the Abraxas caterpillars are different 
in size, colour, and shape, from the grubs of the sawfly. 
Their habits also are distinct, for the caterpillars of the 
Magpie Moth live through the winter in the larval state, and 
are ready to attack the fruit bushes directly there is a vestige 
of green upon them, whereas the sawfly grubs are hatched 
from eggs laid by the female flies upon the leaves in the 
spring, and do not, therefore, appear until vegetation is well 
advanced. 

When the Magpie Moth gets a footing in fruit plantations 
and gard^ it is most important that active steps should at 
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once be taken to arrest its progress. Some years it is 
unnsnally prevalent and every year there is some complaint 
regarding it. 


Description. 

The Moth Abrctxas grossulariata^ which belongs to the 
Geometridce, is a very pretty insect, nearly one inch and 
three-quarters across the wings, and over an inch long in the 
body. It varies greatly in colouring, but the typic^ moth 
has a yellowish body with a black spot on the thorax and a 
row of six black spots along its back. The fore wings iiave 
a white ground, with many black spots dotted irregularly 
upon them, with yellow blotches at their bases and an orange 
coloured band beyond the middle. In some specimens the 
black spots on the fore wings are almost confluent, while in 
others they are few and far between. The hinder wings are 
white with black spots round the margins, and other black 
spots placed irregularly upon them. The head is black, with 
short antennae. 

The egg is yellow and somewhat broad, with rows of dots 
upon it. 

The caterpillar^^ when adult, somewhat curiously resembles 
the parent moth in its distinctive markings and coloration. 
It has a black head, and its body is whitish-yellow with a row 
of variously shaped large black spots along its back, and a row 
of much smaller black spots on the upper part of each of 
its sides. There is also a continuous band of a dark orange 
colour running from head to tail on each side, and below 
this another row of black spots, and two narrow black stripes 
underneath the body. The first two and last two segments 
are somewhat coloured with orange. There are three pairs of 
claw feet, which are black, and only two pairs of sucker feet, 
so that it progresses by a series of loops. It is an inch and a 
quarter in length when fully extended. The wintering 
larv89 of the first year are about half an inch long and much 
darker than the full grown larva. 

Ths pypa is black and has three rings of a golden 
colour at the extremity, and other rings not complete. It 
is sometimes fastened to the leaves or stems by means of 
threads, or the caterpillar lets itself down to the ground and 
pupates there under leaves, weeds, or clods, and on v^Us. 


L%fe History. 

The Magpie Moth appears late in the summer, and places 
eggs upon gooseberry and currant leaves, near the midribs, 
in groups of three or four, or singly. In about 11 days 
the caterpillars come forth and feed for a brief period 
hponthe foliage, previous to their going into winter quarters. 
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From the emallnesB of the caterpillars and the age and 
condition of the leaves it is clear that this is not the time 
when the pests do their worst work. The caterpiU^ either 
epin leaves together and, ensconcing themselves in them, 
fall to the ground with the leaves, or they drop to the 
ground and get just under its surface. Where currant 
bushes grow against walls and fences in ^dens, a 
favourite place for the larvae to hibernate is m ^y 
crack or crevice between the bricks or boards. They 
also winter amongst the dead leaves that get caught up 
in the forks and burrs of the bushes. They thus rei^in 
in the larval state until the early spring, vrhen they 
ascend the bushes, and proceed to devour the young 
and juicy leafage, doing at this time the greatest ^mage. 
When full fed, which is generally in late May and June, 
they turn into chrysalids in a light cocoon, and the motos 
emerge in due time and place eg^ upon the leaves of the 
gooseberry and currant bushes during August. 


Methods of Prevmtion and Remedies. 

1—Warning is given of a coming attack of this insect 
by the appearance of the caterpillars in the autu^ 
upon the gooseberry and currant bushes, showing that 
infestation may be expected in the following spring. 
When the caterpillars have been thus seen in the autumn, 
the ground beneath the bushes should be covered with 
finely powdered quicklime and dug deeply in the 
early days of winter. The fruit bushes should be 
previously pruned in order that any caterpillars th^ have 

spun up ” on the branches and shoots may be cut 
away or dislodged. If it is found after pruning that 
there are many caterpillars on the bushes it would pay 
to hand-pick them. All the cuttings from infested bushes 
should be collected and burnt. Winter washing with 
caustic alkali wash {See Leaflet No. 70) would destroy those 
hibernating in the forks. 

2.—In the early spring, and before the leaves appear, tne 
ground round the bushes should be hoed, the soil pul¬ 
verized with prong hoes, and more lime, or a mixture 
consisting of two bushels of lime to one of soot, applied. 

3-Hand-picking may be also adopted in the spring in 
gardens and on small fruit farms where the infestation 
is serious. But in Isxge plantations spraying should be 

4.—the caterpillars of the Magpie Moth, like all larvae 
of Lepidoptera, are mandibulate or biting insects, they 
ehould be destroyed by poisonous sprays such as arsenates. 
For ^s, either Paris green or arsenate of lead may be used. 
These sprays must not, of course, be employed on ripe 
or ripening fruit, but may be safely used at any time 
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four weeks before the fruit is gathered. In the case of 
attack of the Magpie Moth caterpillar, the earlier the 
spraying is carried out the better, after the leaves have 
commenced to show. What woTild be better still in 
gardens and plantations where this pest occurs would be 
to give a heavy arsenical spraying in the autumn, about 
the first or second week in September, so as to kill 
the young larvae soon after their exit from the egg, when 
they are most delicate. 

Paris green should be obtained in the paste form, and 
may be used at the rate of 1 lb. to 200 gallons of soft 
water in the autumn; in the spring at the rate of 1 lb. to 
250 g^lons. The spray fluid should be kept well mixed,, 
as Paris green does not dissolve in water. 

Arsenate of lead should also be obtained in the paste 
form, the proportion recommended for use being 2 lb. to- 
50 gallons of water, or 2 even teaspoonfuls to a gallon of 
water, the whole being thoroughly mixed. 

5.—Washing with quassia and soft soap has been tried,, 
but is not of much use in caterpillar attack. 

4, Whitehall Place, S.W., 

October, 1895. 

Bevised, August, 1908, 
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Warble Plies {Hypoderma Uneata, and S. bovis). 




FlO. 2, 




Fig. 8. 



Fig, 4. 



Fig. 1, Adnlt fly, M. hovis. Fig. 2. Puparium of S’. hovU. Fig, 8. 
Pttpflurinia of S Brewing ^lid ’ (ee). Fig. 4. a. Eggs of JSypodmm 

p(jx' Iskaigflipbd. Eggs still f nrther magnifled; x, olasper. 

!Por itiaiiiy past the Ox Warble Fly has been recognised 

as a senbn^ pest in Great Britain. The damage done to 
the hides bf oaMe is enormous, a point to which the exhibits 
at certain Aj^icnltnial Societies Shows have recently drawn 
attention. 
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The Warble Fly that was supposed to occasion this loss 
was said to be the Hypoderma bovis (Degeer), but although 
this species occurs in this country it may not be the chief 
culprit. The common warble fly is probably lineata 
rVilliers), and from observations made during the year 1902 
the greatest amount of damage seems to be done by this 
species. 

The damage caused by these pests is due both to the 
adult flies and to their larvse or ‘bots.’ The flies, when 
on the wing and on the look out for a host on which 
to deposit their eggs, frighten stock and frequently cause 
loss amongst ‘ in-calf ’ cows by making them stampede about 
the fields. The galloping about is also bad for milch cows 
not only because rfc affects adversely the secretion of milk, 
but also because of the bruising of the udders due to their 
striking against the body. The maggots or ‘bots’ living 
beneath the skin are a source of irritation to the cattle, 
while there is also loss from hides ruined, by the 
perforations, for tanning purposes. They also cause loss 
to the butcher, who often fftids the flesh beneath the 
^warbled’ areas so altered by the inflammation set up 
by the parasites that the beef in that region is spoiled. 
This so called ‘ licked beef ’ has a straw-coloured, jeUy-like 
appearance in a newly slaughtered* carcase, but turns to a 
dirty green in a few hours. 


Description, 


The Oestridae^ to which these Warble flies belong, comprise 
a family of two-winged flies or Diptera, all of which are 
parasitic in their teval stage, upon or within various 
mammals. 


Hypoderma lineata.—The egg is of a peculiar shape (Fig. 4) 
and is about of an inch long. 

TM mixture larva or hot is greyish-brown with grey stripes 
and is about an inch in length, the body being very spiny. 


Th^ perfect insect is half an inch long, very hairy, black, 
clothed with almost white, reddish-brown, and black hairs; 
there are white hairs on the head and thorax and formisog a 
band at the base of the abdomen. There are also blacMsh- 
brown hairs on the upper part of the head, the thorax, the 
legs and the middle region of the abdomen* 

The ‘ bots ’ of S. hovis ar^ easUy distinguished from those 
of H. lineata by the two last, s0gn]^nte cithe body being f 
from spines, whilst in H. Wte' Ifiipt’ sogfloeht - 

is bare. The mature bot of j ^ 
host| is greyish-broy^^ :^| 

H. bovis it is browmMh ^ ' 
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rounded. The adult H, iovis (Fig. 1) differs in regard to 
colour and size, being slightly larger than fl*. lineata and 
banded with yellow and velvety black hairs, not brownish- 
black as in H. lineata. Like the former it appears from 
May to September. 


Life History. 

The life history of Hypoderma lineata is as follows :— 
The fly deposits her eggs upon the hair of the beast, particularly 
on the legs, just above the hoofs, whence a common name for 
this fly in America—^the heel-fly; but they are also placed 
elsewhere. The eggs are feirtened to the hairs, usually 
several together; each egg is flrmly attached to the hair 
by a process which clasps the hair immediately the egg is 
laid by the female. The animal licks the place where these 
eggs are placed, and the larvse hatched from them are carried 
by the tongue into the mouth. The young maggots which 
are spiny pass into the gullet or cesophagusand soon penetrate 
its walls. They then moult their sldn, becoming smooth, and 
proceed to wander through the connective tissues of the host 
and between the skin and flesh to the back, under the hide of 
which they are at last foxind. Here they moult again, once 
more becoming spiny. At this stage they commence to pro>^ 
duce considerable irritation, and a swelling arises over them— 
the warble—jwhich soon becomes perforated by a hole at the 
summit. The tail end is pointed towards this aperture, the 
two spiracles or breathiug pores situated on it being placed 
close to the opening. There is now formed much pus, upon 
which, together with blood, the larval hot feeds and develops. 
A last moult takes place before maturity. By means of 
the spines the maggot makes its way out of the warble-cell 
and falls to the ground. 

The *larva then enters the pupal stage, which may take 
place either in or on the ground, or under some stone, &c., 
lying upon the ground. The puparium, or pupa-case, is 
formed by the bot’s old skin, which hardens and gradually 
becomes almost black in colour. In from three to six 
weeks the fly escapes from this case, through a circular 
epexung or cap in the puparium (Fig. 3). 

This fly appears in Great Britain from the middle of May 
tmitii l^e beginning of September 
a^e life history of H. lovis is not known with certaiuty. 
li 'May be the same as H lineata. It is said however to lay 
its bpgs on the upper parts of the body. According to Miss 
the i^aggots from these eggs, aided by mouth hooks 
directly through the hide. These grow 
intb the^foaldre hots and cause warbles similar to the^former 
sjpeaes. ^ rb-jw 

All these Oestridae are found on the wing during hot, 
bright weather only* They are most active during* the* 
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hottest part of the day, usually between 13 and 3 o’clock. 
They do not tly in dull cold weather, but become torpid, 
sheltering in crevices of sheds, hurdles, under leaves, &c. 
So susceptible are they to temperature that they will not 
fly into shade or over ^ter. The adults have their 
mouth parts either quite abortive, or rudimentary, and 
hence may take little or no nourishment. They produce 
when flying a low audible hum, which causes the animals 
to stampede and to seek shelter. 

Prevention and Treatment. 

1. —Much good may be done by allowing stock to have 
plenty of shelter during hot weather, either natural shelter of 
wees or artificial shelter formed by rough lodges or sheds. 

2. —The proximity of water, which the stock can enter at 
will, is also useful as a means of warding off the pest. 

3. —The flies may be deterred from laying their eggs by 
dressing the beasts at intervals of a monlh, from May to 
September, with some strong smelling oil or grease. Cart 
gr^se and paraflSix may be used for this purpose. Another 
mixture found of benefit is 1 quart of train oil, 4 ozs. of oil 
of tar, and 4 ozs. of flowers of sulphur. 

4. —If animals are found to be warbled the ^ bots * may be 
squeezed out of the swellings and killed during February, 
March, and April. The maggots may be very easUy extracted 
by squeezing the warbles with both thumbs, and may then 
be squashed under foot. This is a better plan than covering 
the opening of the warble with grease or mercurial ointment, 
so as to suffocate the bot within. 

4, Whitehall Place, Loudon, S.W. 

September, 1894. 

Revised, July, 1905- 


The Board of Agrimltv/re and Fisheries would he glad if ' 
recipients of this lea^t wovdd maTce it known to others 
interested in the subject Copies may he obtained free qf 
marge and post free on application to the Secretary^ Board 
of Agricvdtwre and FisheAes^ 4, WhitehaU Place^ London^ 

S. W. LettersofappltoaMon eo add^emdrmdhdt be statnped. 
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The Diamond-back Moth. {Plutella maculipennis, 

Curtis). 

7ie. 1, 


I 


The moth and oatei}Hllar, uatnial aize, and magnified. The ooooon 
natnial size, and magfnified. 

The caterpillars o£ this pretty little moth haye in some 
eeasons caused considerable injury to tximips, swedes, 
cabbages, kale, and other plants of the group Braasica. 
The caterpillars congregate upon the leaves, on their under 
surfaces for the most part, and soon devour every particle of 
their soft tissues, so that either the plants are ^led out¬ 
right or they are so much injured that the crop is materially 
reduced. A field of turnips or swedes badly infested with 
these caterpillars has a most peculiar and ghastly appearance, 
emecially when the sun shines upon the riddled and 
wmtened leaves. 

This insect has been noticeably injurious to the turnip 
crop in Great Britain in 1837, 1851, 1883, and 1888. In 
1891, however, there was a most serious attack both in 
fihigland and Scotland, principally in the eastern counties, 
from Kent to Aberdeenshire. There were attacks in many 
other parts of Great Britain in 1891, but not nearly of the 
same gravity and extent as in the eastern districts, where 
whole fields of turnips, swedes, rape, and cabbage were 
completely ruined by the hordes of caterpillars infesting 
their leaves. Cabbages particularly were sadly affected by 
these pests; th«)y swarmed between the leaves covering tbe 
**heiH:^**and soon caused them to rot. In 1^1 also the 
catwpUlafs did much damage from July onwards. 
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The first notes of alarm with rega:^ to the grave infesta¬ 
tion of 1891 were heard abont the beginning of Jnlj, and by 
the middle of that month great anxiety was felt by many 
farmers as to the fate of their tnmip and cabbage crops, for 
ih.e caterpillars were clearing everylliing before them with 
startling rapidity. On acconnt of their increasing ravages 
the Board of A^cnltnre made an exhanstive inquiry into 
the circumstances and extent of the attack, and instituted a 
series of special experiments as to the value of various 
rempdial measures which were conducted in different parts 
of most seriously infested districts towards the end of 
July.* Fortunately, about that time and during the first 
part of August, heavy and continuous rain fell, accompanied 
by low temperature, which caused fatal disease in the 
caterpillars, or washed them firom the plants, and checked 
their progress. The rain at the same time stimulated the 
growth of the plants. 

Description of the Insect. 



'Sia, 3. . 

noth flying, natozal size; Moths leeting, natnial size; OatetpiUM ainct 
ooooon. natnural size. 

The Diamond-back Moth belongs to the family PhMUdes 
of the extensive group of moths knovm as Tmema. It has 
been wrongly known for years as Pl/utella crucifera'nm,, 
Zeller, but Ourtis had previously described it in 1^1 under 
the name mcuyuUpmnis. It is from five lines to half an 
inch long when resting with folded wings, as shown in two 
of the figures. The wings when expanded haye a breadth of 
nearly two-thirds of an inch. The prevailing colour is light 
brown shaded with grey, with the “diamond*’ marks 
plainly visible upon the back when the niioth at . rest. 
The hind edge or margih of eadi fore-wing has White 
marks, and these, on the marine of the wn^s bei|D|g l^nhight 
together when the moth is, at rest, form the ^UaniO!^ 

Zn this positicm of rest tilt of thd th^ 

ends, form i ng a kind of a notable qhfraotei^OJ jih 
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flome specimens the grey or ashy girey shades prevail over 
the brown. The under surface of the body is of a grey or 
pale grey hue. 

The fore wings, shown expanded in Figure 2, are greyish 
brown with dark spots. Along the inner margin of the fore 
wings there is a border of light colour. The narrow hinder 
wings are more silvery-grey and have long fringes. The 
moth has greyish legs, and long slender antennse of a white 
colour. 

27w egg is white or yellowish white, cylindrical, and 
marked with elaborate and most delicate tracery. 

The cat^^llars are half an inch long. They have 16 feet 
and are green in colour, with greyish heads when full grown, 
but in their early life are grey with dark heads. Their 
bodies are somewhat “spindleshaped,” as Curtis puts it: 
that is, they taper off at the head and tail ends. Upon some 
of the segments of their bodies there are a few bristles. 

2^ chrysalids are enwrapped in creamy yellow cocoons, 
of a l^e net-like texture more or less open at each end, one 
Snd being closed by the cast larval skin. Stripped of the 
cocoon the chrysalis is white or yellowish white, with dark , 
marks upon it, at least, in its latest stages. In the earlier 
stages the colour is darker. 

Life History i 

In the spring the first ^rood of moths comes from the 
chrysalid wMch have wintered upon the stalks and dead 
leaves of weeds, such as Charlock, Hedge Mustard, Jack- 
by-the-Hedge, and similar plants, upon Oheircmthus or 
wall-flower, especially the common variety, which grows 
freely upon cliffs by the sea, and also upon the Prickly 
Saltwort, Salsola Kali, a common seashore plant. The 
cl^salids, snugly packed in silken cocoons represented in 
the figures, are sdso found on dead stalks and rubbish near 
the'food plants of the caterpillar. When the first brood of 
rgoths appears, the females lay eggs upon the under sides' Qf 
tbfC leaves of wild cruciferous plants, and on the leaves of' 
cultivated varieties of them as are then ^wing. 
is no reliable record as to the time when Ine cater- 
pular comes from the egg, but the caterpillar stage lasts., 
from 20 to 28 days, and the chrysalis si^e of the fibrst ’ 
broods about .13 days. 

Curtis and some other authorities hold that there are more 
than two broods, or generations, of this insebt if the weather 
is favourable; this was demonstrated iu 1891, and it may be 
concluded that there are two and more broods in a season if 
the conditions of climate are suitable. Food supply is only 
a secondary condition, affecting the multiplication of these ' 
i^ects, as ^er;e are so many plants upon which the larv$e] 
rnay be suppOTted,; for instance, all kinds of turnips, ajll' 
.kinds of cabbage, broccoli, Brussels -sprouts, kale, rape, 
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mustard, wild mustard, radishes, horse radish, stocks, wall¬ 
flowers, rockets, penny cress, shepherd’s purse, scurvy 
grass, and wall mustard, all of which are crucifers, and on 
saltwort, which belongs to the Ohenopodiaceae. 


Bemedies and Methods of Prevention. 

1. —From the experiences of 1891, and as the result of many 
experiments carried out then, dressing the infested plants 
with hoot and lime mixed together appears to be the best 
remedy. 

This should be put on by means of a distributing ma¬ 
chine, at the rate of from two to six bushels per acre, the 
proportions being one part of lime to three parts of soot. This 
pungent substance should be distributed with regularity and 
force over, through, and under the leaves, and upon the bodies 
of the caterpillars. 

2. —Sprayings with pungent substances, such as carbolic 
acid and paraffin, applied with a distributing machine in the. 
smallest quantities, or paraffin emulsion in larger quantities, 
have been found to be efficacious in some degree, but not so 
effectual as soot and lime. 

3. —Soot and sulphur, in the proportions of one bushel of 
soot to three or four pounds of sulphur, put on at the rate 
of from two to four bushels per acre by a distributing 
machine, have been found useful in some cases. 

4. —^Broadcasting soot and lime, or soot and sulphur, upon 
infested plants checks the caterpillars to some extent. 
This musb be done when the dew is upon the plants, and 
much larger quantities are required per acre than when a 
distributing machine is used. It is, however, not very 
satisfactory, as the mixture does not go under iho leaves, 
where the caterpillars are. 

5. —Horse hoes with branches of birch, green broom, furze, 
or any elastic boughs, fastened to their sides, may be drawn 
between the rows advantageously, as to brush the plants 
and dislodge the caterpill^ upon them. Another horse 
hoe should follow at once to bury or crush the dislodged 
caterpillars. 

6. —When plants are found to be infested, nitrate of soda, 
guano, or other forcing manures should be applied to 
stimulate growth. 

7. —After an attack of this insect it is most desirable to 

brush hedge sides and hedge rows, ditcnes, and other places 
harboxLPing weeds, in the early spring, as it has been noticed 
that the attack has often been commenced in comers and 
other parts of fields bounded by hedge tows, and has s|M!ead 
over &e fields. Many of the moths ma^ be often sc^ 
around cruciferous weeds on the hedge side^« CWioc)^ is a, 
favourite resort of these inseeta > 
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Natural Emmies, 

In 1891 it was noticed tliat many of the caterpillars of 
the Diamond-back moth were attacked by parasites and 
destroyed by other insects. 

Foremost among these was a species of the Ichneumonidce 
called LimneHa gradlis^ Qravenhorst. 


Pio 3. 



Limyieria graeilis^ GraTenliorst: Male and Female Flies, natural size 
and magnified. 

The female fly places an egg in the body of the caterpillar, 
.npon which the larva from this egg feeds. The late 
Mr. Stainton, writing in August 1891, concerning the great 
number of the parasites that were in evidence, said: 
“ Probably the parasites of the Diamond-back moth will this 
“ year be developed in such numbers that the moth will be 
“ almost annihilated in 1892.” 

It was noticed in 1891 that various kinds of birds were 
effective enemies of the caterpillars of this moth. Among 
these were rooks, starlings, peewits, golden plovers, and 
sea-gulls, and it was stated that where small birds had been 
exterminated the damage was worse. This is one more 
reason for endeavouring to preserve harmless and useful 
birds. 

4, WhitehaU Place, aW. 

June, 1894. 

Revised, July, 1905, 


. •A.QrioulPure and Fisheries would ie glad 

V recipients of this leaflet would maTce it hnoum to others 
interested in the subject. Copies may be obtained free of 
charge a/nd post free on application to the Secretary, Board 
of Agriculture and Fisheries, 4, WhitOiall Place, London, 
S‘W, Letters of application so ad^essed need not be 
stamped. 
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Potato Disease (Phytophihora infestcma, De Bary). 

Hus disease, -well termed by agriculturists the “potato 
disease,” has in the past been the cause of immense loss, and 
is even at the present day the chief trouble -with which 
potato growers have to contend. 


Descriptim and Life History. 

The first sign of this disease is the presence of yellowish 
spots on'the leaves. These spots gradually inoroase in size 
and become brown, this condition being followed by the 
curling of the leaves. If the under surface of a di p Aas e d leaf 
magnifying glass, the fruiting branches 
iiingus will be seen forming a delicate white mould. 

The spores of the fungus are exceedingly numerous and 
mmute, and are scattered by wind, or by ground gan^A and 
other animals running amongst the plants. When it is stated 
thM every spore brought into contact with a damp potato 
leaf is capable of starting a new centre of infection, the rapid 
spr^d of the disease under favourable conditions will be 
readily understood. The disease develops and spreads with 
t^ greatest rapidity during damp, warm weather, such as 
often occurs m July, 

Spores that fall to the ground are washed through the soil 
by ram and may infect young potatoes, especially those grow- 
suiliiice. It is probable,, too, th^t 'the mycelium 
of the fim||^ passes down dis.eased stems into the young 
potatoes. If the season be wet and warm, the mycelium 
present m the potato continues to grow, soon btowa 

spots to appear, and ending in the i^ing of > rtl, 

the other l^d, if potatoes that are infected be the 

mycelium in their substance may 

tollowii^ spring, when it may oomia#nbe^wai ‘Ma infect 
Che new crop, finally appearing ixTSi ftmiting, concern on 
tX36 16SIY6B» . ‘ # / ' ’ ' ' f 

Preventive and MetnedM 


!■—Potato ^Beam is propagated ai}4 <MBi^ed 013. from season 
to season m the sets. It is therefore of the utmost importance 
u cr«>P8-P“ll-ah-9ftld..bo h«pt for toed and that sets 

- ^ould be stored under the most favourable conditions. 
' n jjotatoes should be oarefullv 

fleeted, all liose b^g rejected that show the least.sigh erf 
uey Blioold nUotrH ip Mt tboroOffliltXW ]ufoM 
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8 .—Potatoes are found to become less resistant to disease 
the longer they have been in cultivation, and therefore a 
good new strain is to be preferred to an oid stock ; but most 
of the new varieties offered for sale are more susceptible to 
disease than old stocks of the best kinds, and growers are 
warned against relying on the disease-resisting power of a 
potato merely because it is a recent introduction. 

A change of seed is desirable if sets from a sound crop can 
be obtained, because of the increase in the total crop of sound 
tubers which is likely to follow, but it must not be supposed 
that changing seed will enable the plant to withstand disease. 
On the contrary, it is often found that the luxuriant growth 
of haulm which may result from changing seed renders the 
crop more susceptible, and that the percentage, though not 
the actual weight, of sound tubers is reduced. 

4. —The rows of potatoes should be well “earthed” or 
“ banked ” up, as the thicker the layer of soil the less chance 
is there of the spores of the fungus reaching the young 
tubers. 

5. —^Neither the planting of vigorous varieties nor culti¬ 
vation can be trusted to ward off the disease in a wet season, 
but spraying with Bordeaux mixture has been found 
effective and is now part of the regular routine of culti¬ 
vation in humid districts. Even in dry seasons when no 
disease is apparent the treatment is found to be beneficial, 
producing a longer period of growth and an increased yield. 
This is so generally recognised that spraying has become 
general in several potato-growing districts, whatever the 
season promises to be. As*the disease does not as a rule 
make much headway before the end of July, spraying is 
seldom wanted for fche first early sorts, the leaves of which 
will be dying down before any great harm is done. 

Bordeaux mixture may be prepared in different ways; 
some useful methods are described in the following pages. 

Ordinary Bordeaux Mixture, 

Sulphate of copper or “ bluestone ” 12 lb. 

Freshly b^irnt quicklime . 8 lb. 

Water. 75 to 100 gals. 

In order to obtain good results from Bordeaux mixture 
careful attention must be given (1) to the materials employed, 
and (2) tp the preparation. 

1 . Copper sulphate of 98 per cent purity 

should be obtained. “ Agricultural ” copper sulphate, which 
usually contains iron sulphate, must be avoided. Iron 
sulpW^ or copperas is valueless for this purpose. 

An easy test for the presence of iron in the copper sulphate 
is to dissolve a little in water and add ammonia with con¬ 
stant stirring until a deep blue liquid forms; any quantity 
of brown flocks floating about in this blue liquid indicates 
the presence of so much iron that the material should be 
subjected to a proper analysis previous to use. 
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The liine used should be white “ fat ” lime from the 
momtaiu limestone or chalk, the kind of lime which is 
used by plasterers. It must be freshly burnt. If of good 
quality's lb. will be required to neutralize 12 lb. of copper 
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2. Preparation .—^The copper sulpliate and lime must always 
l)e diluted with a large quantity of water before being brought 
into contact, otherwise a very inferior mixture will result. 
When making a small quantity the best plan is to dissolve 
the copper sulphate in about one half of the water, mix the 
lime with the other half and then bring the two together; 
but when a large quantity of spray has to be prepared it is 
usually much more convenient to make a somewhat con¬ 
centrated mixture and to dilute immediately before applica¬ 
tion to the crop. Tinder no circumstances, however, should 
the first mixture be made too strong, and when 12 lb. of 
copper sulphate and 8 lb. lime are to be employed, the first 
mixture should fill a 40 gallon cask. To make the mixture 
proceed as follows;—Run into a cask about 30 gallons of water. 
Crush 12 lb. of copper sulphate, tie up in a piece of sacking 
and suspend just below the surface of the water; or if 
preferred dissolve the bluestone in boiling water and pour 
into the cask. Next moisten and slake 8 lb. of lime—the 
lime must be allowed to swell and crumble slowly; when it 
has been well slaked, work it down first into a ^lick cream 
and gradually dilute to 4 or 5 gallons. The milk of lime 
must next be strained through a fine sieve or piece of sacking 
to remove grit; it should then be further diluted with water to 
about 10 gallons and poured slowly into the cask containing 
the solution of copper sulphate. As the two fluids mix they 
must be thorougMy stirred. If the lime has been slaked 
slowly and the whole process has been carried out as indicated, 
a gelatinous precipitate forms in the cask—^that is, the water 
becomes filled with starchlike flecks; these remain in suspen¬ 
sion for a long time. On the other hand, if too little water has 
been employed, or if the lime has not been properly prepared, 
or if stirring has been neglected, a comparatively coarse 
powder forms in the mixture and soon settles, so that after 
standing for an hour or two the fluid in the upper part of the 
cask is quite clear. The starch-like precipitate, when once 
it dries on foliage, adheres closely for months, whereas 
the coarser powder which results from careless preparation 
washes off readily, so that the leaves lose much of their 
protection after the first heavy rain, and spraying does'little 
or nothing to check disease. 

Safety ” Test for Bordeaux Mixtv/re. 

In the manufacture of Bordeaux mixture it is most im¬ 
portant that the right quantity of lime should be used. If 
too little is employed, the mixture will injure foliage; if, 
on the other hand, too much is used the fungicidal value of 
the mixture is much reduced. When the directions given 
above are followed a satisfactory mixture will usually be 
obtained, but still better results will be secured if the 
correct quantity of lime is ascertained by the following 
method, instead of by weighing;— 

Take 12 lb. each of copper sulphate and lime and prepare 

solution of copper sulphate and a quantity of milk of lime 
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as above described. Now add half of the milk of lime to 
the copper sulphate solution and stir. Allow the mixture 
to settle for a time, and then remove some clear fluid from 
the surface in a cup. Drop into the cup a small fragment of 
pure potassium ferrocyanide (a substance which may be pro¬ 
cured through the local chemist at a cost of 3d. to 4d. per 
' ounce). If the mixture is ready for use no change occurs, 
but if too little lime has been used a deep chocolate-red 
colour will result, and more milk of lime should be added 
to the mixture until no red colour is obtained on testing a 
sample removed in a cup as described. 

This second method of manufacture is slightly more 
troublesome than the first, but the trouble is amply repaid 
by the increased efficiency of the mixture. 


Bordeaux Mixture made with Lime Water. 

A method of noianufacturing Bordeaux noixture which 
much reduces the cost of spraying, is recommended in the 
Eighth Annual Report on ^e Woburn Fruit Farm.* This 
consists in the use of lime water in place of milk of lime for 
mixing with copper sulphate. While lime ws^ter prevents 
copper sulphate injuring foliage, it interferes less with its 
fungicidal properties tban milk of lime does; hence the 
quantity of copper sulphate may be reduced by nearly one- 
half. The following directions for making Bordeaux mixture 
by this method are given by the Woburn writers :— 

Dissolve 6 lb. 6^ oz. copper sulphate in two or three 
gallons of water by suspending in a piece of sacking. Take 
two or three pounds of good quicklime, place in 120 gallons 
of soft water, stir up at intervals, then allow the fluid to 
become quite clear. Run off 86 gallons of the clear fluid 
into the copper sulphate solution, mix and make up to 100 
gallons with, soft water. 

The lime water method of manufacturing Bordeaux 
' mixture has been in use in Italy ^ce 1886, but in Fra^ 
and America the use of milk of lime is prefarx^. 

In manufacturing Bordeaux mixture by the Ijime water 
^met]j.od the potassium ferrocyanide test is not needed if the 
proper quantities of copper sulphate and lime water are 
used. Further, the method is less dependent on the quality 
of the lime available, and where an abundance of soft water 
can be procured, potato growers should find it satisfactory. 


Bordeaux Mixture with Soda instead of Lime. 
When freshly burned lime is not procurable, 15 lb. of 
washing soda may be employed, in place of 8 lb. of lime. 

The instructions i^ven above should be followed, using 
the solution of washing soda instead of the lime and water. 
This mixture will rarely be r^orted to when potatoes 
form a farm crop, but it will often proye useful for small 
growers and for garden purposes* 


Duke of Be^otd, mad Spacer XT. Pacfc^riiD^ 1903. 
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Application of Bordeaux Mixture. 

When Bordeaux mixture has been made it should be 
diluted if heoessary and used without delay. One or two 
days’ supply only should be made at a time, for although 
well-made Bordeaux mixture will keep fairly well for several 
days, it is best used within 48 hours. 

For spraying potatoes under favourable conditions the 
mixture, if made in a concentrated form, should be diluted 
to 100 gallons, but when spraying must be done in damp 
weather it should be diluted to from 75 to 90 gallons. 
Before pouring into the sprayer it should be stirred 
thoroughly. If possible a sprayer provided with a dasher or 
•other contrivance for keeping the mixture agitated should be 
used. If no mechanical contrivance is available stirring 
should take place frequently while the work is in progress. 

The amount to be applied per acre varies with the quantity 
of haulm in the crop to be treated, but is usually from 100 to 
150 gallons, where the foliage is fully developed. The plants 
must be sprayed from underneath, as well as from above, 
rso as to reach the fungus on the under side of the leaves. 
Machines can be obtained which spray the plants from below. 

The cost of a single spraying need not exceed 8s. per acre, 
^nd, with certain horse machines, 30 acres can easily be 
treated in a day, Bordeaux mixture does not begin to work 
until several days after it has been applied, and it must there¬ 
fore be used some time before any symptoms of disease are 
to be expected, say towards the end of June, or early in 
July, according to the locality and season. The crop should 
be sprayed twice at least. The first spraying should take 
place as soon as there is a good development of haulm, the 
treatment being repeated about three weeks later when the 
^owth is complete. If only one spraying is given it should 
take place about the middle of July. 

Noth. —Sulphate of copper compositions are poisonous, 
and the tubs, pails, or other vessels which have contained 
Bordeaux mixture, or in which it has been made, must 
therefore not be used for farm animals. 

Other Leaflets dealing with fungus diseases of potatoes are 
No. 105 {Black Scab of Potatoei)\ No. 117 {Black-Leg or 
Potato Stem-Bot); No. 137 {Potato Scal))\ No. 164 {Potato 
Leaf-Ourl) ; and No. 193 {Winter Rot of Potatoes). 

4, Whitehall Place, Loudon, a,W., 

July, 1894. 

Revised, May, 1908. 

The Botprd of Agriculture and Fisheries would be ^ glad 
if recipients of this leaflet would make it known to others 
interested in the subject. Copies may be obtained free of 
charge and post free on applicatim to the Secretary^ 
Board of Agriculture and Fisheries^ 4? Whitehall Place^ 
London^ S.W. Letters of application so addressed need not 
ie stamped. 
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The Ribbon-Footed {Ohhropst^ 

The larv80, or maggots, of the Ribbon-Footed Com-Fly, 
which is sometimes termed the “Gout Ply,” in some 
seasons cause an immense amount of harm to wheat and 
barley plants. In 1893, particularly, the injury it 
occasioned to the barley crop was most serious, mainly 
because the plants were kept in a backward condition by the 
extreme drought, so that they could not grow away from the 
attack of the larvae within them. Many hundreds of acres of 
barley were fed ofiE with sheep, as the plants were so 
injured that they could not possibly recover and yield a 
crop. In many cases the yield of infested fields was next 
to nothing, the plants being stunted and distorted, as shown 
in Pig. 5, and the ears were unable to emerge from the 
sheathing leaves. 

Symptoms of Attach^ and Damage done. 

In plants infested by the larvae the ear is eaten away at its 
base, and the stem is channelled to the first node or joint 
below the ear. The ear is checked in its growth and fails to 
push out through the surrounding leaves, the shoot showing 
a characteristic gouty or distended appearance. When 
climatic conditions are favourable and forcing manure is 
applied the infested ear can escape from the sheathing leaves 
and produce some grain, but in a season such as 1893 was,, 
this does not take place. Although only one larva may 
have been present in the stem, if the environment has been 
unfavourable for growth the whole ear may be spoiled. 


Description. 

The fly is very small, being only about one-sixth of an 
inch long (Pig. 3, natural size. Pig. 3a, magnified) and one 
quarter of an inch in spread of wings. The head is yellow,, 
with a black triangle on its upper surface; the antennss 
are black; the thorax is yellow, with three prominent 
longitudinal black stripes on its upper surface; and the 
abdomen is yellow, with dark-brown transverse markings or 
stripes. The eyes are large and green. The male is rather 
smaller than the female, and oE a light jrellow hue, the 
female being of a sqmewhat groeoier colour; the hind end of 
the male is rounded, that of the female pointed. 

The eggs are elongate oval^ ahd gp^eenish white in colour; 
they have a longitudinalg^i^Wid^.l^im 

The larva (Pig. ^ 

it is white in colour^ t 


I h ^ 
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from a flfth to a quarter of au inch in length when full grown; 
■it has two mouth hooks, and at the other end two spiracles. 

The puparium (Fig. 2, natural size, Fig. 2a, magnified) is 
■brown and somewhat fiattened. 

Life History. 

The flies appear 3n May and June, and lay their eggs on 
the leaves surrounding the young ears that are still 
surrounded by the sheathing leaves. The maggot on hatch¬ 
ing passes inwards to the stem at or just below the ear. 
Here it feeds. It then tunnels the stem down to the first 
node, and here or in the folds of the leaves encircling the 
spoiled ear it changes to a pupa, by July. A new brood of 
iflies issues from,August onwards, the eggs of these flies 
being laid on wild grasses, or on the lately-sown wheat or 
winter barley. It -was only ascertained positively in 1890 
that these crops were infested in this country in the autumn, 
although it had been well known for a long time that in 
•Germany, Holland, and France the Ribbon-Footed Com Fly 
,passes the winter in corn plants, 

Treatmmt. 

1. —Early spring sowing of barley in infested districts is 
^n important preventive measure, 

2. —In autumn, sowing should take place as late as possible, 
so that the late brood of flies may find no young plants to 
lay their eggs on. 

3. —Couch and other grasses should be kept down. 

4. —Wheat or barley should not be sown close to fields 
that have been infested. 

f>.—^After thrashing an infested crop all refuse should be 
burnt. 


Natural Enemies. 



From a large percentage of the pupa-cases of the Ribbon- 
Footed Com-Fly kept in glass-coveted boxes, a parasitic 
hymenopterous fly came forth. This fly (Fig. 4 natural 
size, 4a magnified) is known as Ccelinius niger^ a pretty 
brown insect about a quarter of an inch long, with brilliant 
wings. In the body of the com-fly larva it places an egg, 
from which a larva is hatched, and feeds upon its host. 

There is another fly, Pteromalus micansy which is parasitic 
in a similar manner upon the Ribbon-Footed Com-Fly, and 
is described by Curtis as being very destructive to it. 

4, Whitehall Place, London, S.W. 

August, 1893, 


Revised, May, 3 908. 
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Ohafer-beetles or Wtiite-grrubs. 



A Be 

FIO. 1. 


The Large Oookohafer (Melolontha vulgaris). 

A. Perfect insect; B. Larva; 0. Pupa. All natural size. 

Distribution and Plants attacked. 

In the majority of districts in Great Britain “ Chafer-grubs ” 
or “ White-grubs ” are more or less abundant. The damage 
they do in the larval or grub state is often very serious, but 
is perhaps more frequently attributed to the work of the wire- 
worm. Not only do these insects cause loss to the farmer, 
gardener, and forester by damaging the roots of plants 
when in the grub stage, but much harm is also done 
by them when they appear as adult beetles. The beetles 
feed on the leaves of various forest trees, occasionally 
quite stripping them of their foliage, particularly broad- 
leaved species, although conifers are also attacked. Fruit 
trees are occasionally attacked by them, as also are grass, 
corn, peas, and many vegetables. " It has usually been 
supposed that this loss is due to the Large Cockchafer 
{Melolontha vulgaris\ but this large chafer is no more 
abundant and harmful than two smaller ^ecies known 
as the Garden-chafer, Bracken-clock or Ooch-y-bonddu 
{Phyllojpertha horticola), and the Summer-chafer (JXhizo^ 
trogus solstitialis). 

These insects are much more abundant and destructive ini 
^'rance, Germany, and other parts of Europe than in Great. 
]|ritain; but as during the. past ten. years they have very , 
materially increased in this country, farmers and gardeners 
should guard against them wherever possible, 'fibe grubs 
feed on almost any roots, but are particularly prone to 
those of grass and seedling trees. Toung oahs and:piner'|roe^ 
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often sufEer severely both in this country 

tinent. The grubs bite the roots, thereby checking^ th 

OTOwth of the plants and frequently killing them 

^ grass land, the grass may often be seen dying t 

ravages of these pests. Kooks are very fond of white 

Subs, and are attracted to the fields to feed on them; these 

Seful birds we often unjustly accused of 

plants, whereas they are really feeding on the ^^er- 

Irnbs which destroy the grass. The 

•6asy to distinguish from ono anothor, but th gr .'a-j 

three are very similar when young, and can only be 

by microscopic examination. This is a somewhat 

matter, as there is a difference m the life-histori« of the 

three species in regard to the time of w 

adults md the duration of the grub stage. It is important 

to notice the time of appearance of the adult ^®®^®& 

pests are then easiest to destroy; they are very 

oombat when in the grub stage in the ground, especially in 

grass-land. 



sr. 

FlO. 2.* 

1 The Buminer-ohafer (Jihizatrogv^ solstitiali9\ 

. ^ nc - .VT ^ ft. of Ijhe V 




The Q-arden- 
All 

nataal Biae. 4, B, «s 8. Mandibles of lai7» Cmaguifled). 
DeseripUon^ 

fl'i The Lcvrge-cJwfer, usually called the Cockchafer 
^'Eis 1—A, B, 0), is often an inch in length, wit^^d md 
Snt portion of &e body iJfedc, the wing cases (elytra) being 
reddish-brown, henry, and with five msed lines on each; 
Song each side of th e aji^mehiCTe five wbate tnangmw 
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marks. The abdomen ends in a prolongation, downwardly 
curved, and not covered by the elytra. The end joints of 
the antennae form a kind of club, made up in the male of 
seven leaves and in the female of six. 

(2) The Summer-chafer (Fig. 2—1) is somewhat smaller, 
being about two-thirds.of an inch long, of a general reddish- 
brown or yellowish colour, the colour varying. The wing 
covers have each four raised lines. Fresh specimens are 
distinctly hairy, and the club at the end of the antennae 
has three leaves, both in the male and the female. 

(3) The Garden-chafer (Fig. 2—2,3) varies from one-fourth 
to one-half of an inch long, the front part of the body is of a 
metallic greenish colour, and the wing cases of a reddish- 
brown hue ; the male is very hairy. 

(4) A fourth species of chafer is Cetonia auraia, the 
Green Bose-chafer. This beetle measures two-thirds of an 
inch in length, and golden green above; the wing-covers 
are marked with white specks and streaks. 

The garden-chafer appears in June and July, and the 
summer-chafer about the same time, whilst the large or 
cockchafer usually occurs in May and June, as also does the 
green rose-chafer. There are slight differences in the times 
of flight according to weather conditions. 

The grubs are thick, fleshy, and dirty-white, the 
tail end of the body being swollen and darker in colour; 
the head is large and brown, the mouth being armed with 
strong mandibles, which vary somewhat in each of the 
three species figured above (Fig. 2—4, 5, 6); there are also 
three pairs of jointed legs on the front of the body. These 
white grubs lie with their bodies bent, and, although sluggish 
when taken out of the soil, are comparatively active when 
in it. In habits and external appearance the larvae are very 
similar, but when full-grown there is a marked difference - 
in size; the grubs of the cockchafer and the green rose- 
chafet reach One-and-a-half inches in length and are thicker 
in proportion than those of the garden-chafer and the summer- 
chafer, which, when full-grown, are distinctly smaller. 

The grubs can be further distinguished from one another by 
the following microscopic characters seen in the mandibles :— 
In the large-chafer the mandibles have a granulated area 
(Fig, 2—4, a), where the light and dark parts of the jaws unite; 
in the summer-chafer the whole surface is very minutely 
granulated (Fig. 2—5); in the garden-chafer there is a pale 
<)*^al area with file-like ridges across it (Fig. 2—6, a). The 
Hjockohafer grub can be further distinguished from the garden- 
cha^i^ CTUb by the fact that the claws of its front pair of legs 
longer than those of the second pair, and those of the 
second p^ir longer than those of the third pair, whereaa in 
grub of the garden-chafer the claws of the front pair of 
Mre Oerter than those of the second pair^ and those of 
ithe^s^udi peir shorter %an those of the thirds 
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The larva' of the green rose-chafer resembles that of the 
cockchafer but has a large rusty spot on each aide of the 
first segment behind the head ; its feet, too, are pointed, and 
the body is covered with transverse rows of short hairs. 


Uliii; 


Life Histories, 

The GocJcchafer, —The female burrows into the earth and 
lays her eggs, 12 to 30 at each laying, and near one another,, 
and up to 70 in alL After five to six weeks the larva hatches 
out. No great damage is done till the second summer, when 
the grubs gnaw the roots of grass and agricultural ilants and 
seedling trees, the feeding being continued during a third 
and a fourth summer,, when the grub becomes a pupa in the 
soil, but the beetle does not appear above ground for egg- 
laying till the next May, i.e,^ a new generation of beetles 
may, in our climate, be expected every four years. The 
cockchafer flies towards night, resting sluggishly during the 
day on trees. 

The Summer-^dlvaf&t^ has a similar life-history, but the 
grubs are destructive more to agricultural plants than to- 
young trees. The beetles rest in the daytime and fly in the 
evening. They sometimes appear in thousands. There is 
not complete agreement as to the length of the life cycle, 
but very probably it can be completed in one year. The 
swarming of the adults lasts for only a few weeks, and may, 
under similar weather conditions, be expected at the same 
time in the next year. 

The Qarden-chafer.^llM^ beetle flies in the bright sun¬ 
shine, and often in great swarms. The mature beetles 
strip trees of their leaves, and are destructive to turnips, 
peas, and garden plants—roses. Young fruits are also 
attacked. The grubs are especiiAlly harmful in grass laud, 
the roots being bitten through. There is one generation 
during the year. 

The Qrem Bose^chafer also flies in the daytime in bright 
summer weather, resting sluggishly during dull days. The 
adults are harmful to leafage and especially to flowers— 
strawberry and other rosaceous plants, turnips, &c.,—the 
stamens of flowers being destroyed by the biting off of the 
anthers. An interesting point as o6m]^red with other beetles 
is that during flight the wing covers of this species are not 
spread, but only slightly elevated so as to allow the spread of 
the two hind or flying wings. The eggs are laid in the groui;id, 
in rich garden soil; the grubs have also been taken from the 
rotting wood of tree stumps. Pupation takes place under 
cover of a cocoon of ^rth the exterior of which is rough; 
Two or more years may be required to complete the life cyolev 
-In certain years these beetled^ are noticed to be more 
abundant than usual, ^hefs -f ^hafer-years” are fairly 
regular, occurring-every, where <t^^ lai^chafer ib 

commonest, and Ihja end 



5 


Leaflet No. 25. 


C 


summer-chafer are most prevalent. It is very important to 
note the year in which these creatures occur in great numbers, 
because the next brood can be foreseen and steps taken to 
destroy the beetles at once. It has been noticed that these 
insects are somewhat local although wide-spread, certain 
fields being attacked time after time while neighbouring 
fields are quite free from infestation. 


Methods of Prevention and Remedies. 

Remedial measures are most effective during the beetle 
stage, hence the importance of having accurate data in regard 
to “ chafer ” years. 

(1.) The best way of preventing the injury caused by 
these insects and their grubs is to destroy the beetles when 
they appear upon trees, <fec., in the early summer. In Prance 
and Germany systematic warfare is waged against these 
pests, and it is only in this way, and by concerted action on 
the part of the farmers, that any real benefit will accrue in 
districts where chafer larvae are very harmful. A single 
farmer on a Mayenne estate in Prance collected 2000 lbs. of 
cockchafers in the summer of 1889, and as each female may . 
lay as maoy as sixty to seventy eggs the importance of such 
wholesale destruction is self-evident. In destroying and 
collecting the beetles, it should be noted which is the 
abundant chafer in the neighbourhood. If it be the cock¬ 
chafer or the summer-chafer then it must be attacked in 
the daytime, especially during bright weather; and when 
the weather is dull, or late in the day, if it be the garden^- 
chafer or the green rose-chafer, for these are day fliers and 
often very active in the sunshine. 

(2.) The beetles may be beaten down on to tarred boards 
from the trees and shrubs by means of long sticks, or they 
may be collected into sacks, and killed. This should be done, 
in the case of the cockchafer and summer chafer, during the 
day, when the beetles are very sluggish, and when they are 
found clinging to the lower surface of the leaves. If they are 
shaken on to the ground, pigs may be employed to destroy 
them as they are greedily devoured by thesi animals. 

The beetles are best sought for on isolated trees and bushes, 
as they are said to go into woods only in bad weather. The 
trees should not be too vigorously shaken, or the beetles may 
^ fly away instead of falling down. Attention must be paid 
* to the kind of beetle to be trapped on account of the different 
times of appearance. 

(3.) Trapping the larvae has also been resorted to with 
marked success. Por this purpose, pieces of turf from eight to 
twelve inches broad and six to eight inches thick are laid, 
with the grass downward, on the surface of the ground. 
The larvae collect beneath the turf, ipeaps of turf, humus, 
dung, Ac., may also be,employed as larval traps. 

lem I 
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(4.) When the grubs are working in the soil, gas-lime and 
kainit as “ top dressings ” have been found of benefit. On 
pasture land, where the attack is worst of all, a heavy dressing 
of gas-lime has frequently been used, and is found to kill the 
grass and the grubs. This seems too drastic a measure ; but 
it must be done thoroughly if any good is to ensue, and 
the grass grows strongly the following year, almost too 
strongly according to one report (Ann. Kept, Zool. R.A.S.E., 
1894). Dressings of kainit at the rate of 5 cwt. to the acre 
have been known to do mufeh good on grass land, as has also 
basic slag at the same rate. The effect of all these dressings, 
however, depends entirely on the weather conditions. Kainit 
has a decidedly injurious effect upon soft larvss; basic 
slag probably only acts as a stimulant to the plant. 

(5,; In the case of com and pulse crops frequent horse and 
side-hoeing does some little good, and in the case of garden 
cultivation soot and lime have been freely employed, but in 
the latter case hoeing and hand-picking are preferably 
recommended. Frequent reports are received regarding 
the garden-chafer on strawberry roots, but little can be done 
to rid the plants of this pest in the summer. Dressings of 
kainit, however, or a heavy dressing of soot, might be tried 
in the early spring. 

(6.) The rook, starling, green plover, and the black-headed 
and common gulls should be encouraged, as they devour large 
numbers of white and other grubs. The two birds last- 
mentioned often occur far inland, and may be seen following 
the plough and greedily picking up any larvee that are 
thrown up. The adult chafers are eaten in large numbers 
by owls and night-jars. Bats also eat them, and moles 
hunt in the ground for the grubs. 

(7.) Attempts have been made in Prance and Germany to 
destroy the chafer larvae by infecting them with fungoid 
diseases. Two species of funf^ have been experimented 
with— Botrytia tmella and Isaria densa. Infection is com¬ 
municable Jby means of living infected grubs, but not by 
dead ones. The results are at present not sufBciently 
satisfactory to warrant the exxensive employment of this 
method of destroying the larvae. 

4, Whitehall Place, S.W., 

April, 1896. 

Revised, October, 1904. 


# The Board of AgHmiltv/re and Fisheries would he glad if 
recipients of this leaflet umM make it known to others 
interested in the mifect. Qopies, mo,y he obtained free of 
charge and post free on applioa^^Ofl to • t^ Secretary^ Board of 
Agriculture andFish^iesi.if London^ 8,W. 
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BOARD OF AORIOULTURE AND FISHERIES. 


Farmers and tlie Income Tax. 


The Board of Agriculture and Fisheries desire to give 
publicity to the following Memorandum, compiled under 
the authority of the Board of Inland Revenue, which sets 
out the principles upon which assessments to income tax are 
made in the case of persons occupying lands for the purpose 
of husbandry only, and the various rights of appeal and 
relief which exist. 

By the exercise of the option (referred to in paragraph 
No. 4 of the Memorandum) of being dealt with according 
to the rules of Schedule D. of the Income Tax Acts, 
occupiers of land for the purpose of husbandry only who 
have made no profits therefrom on the average of the three 
years preceding the year of assessment, or whose aggregate 
income f] ^m . every source does not exceed 160Z. a year, 
are not assessea io income tax in respect of such 
occupation, provided, of course, that the returns they 
make on the form which will be supplied to them by the 
Surveyor of Taxes for assessment under Schedule D. are 
regarded as satisfactory by the Commissioners of Taxes. 
In such cases no appeal to the Commissioners is requisite, 
since no assessment is made, and no question arises in¬ 
volving payment and subsequent repayment of the tax. 

Where assessments are made under Schedule B. the law 
provides ample means of obtaining relief if at the end of 
the year the farmer has made no profits, or if his profits 
have fallen short of the sum assessed, but by reason of the 
fact that the Commissioners of Taxes require the production 
of accounts before they issue a certificate for repayment, 
the process is necessarily somewhat troublesome to the 
farmer. It is for this reason that the making of a return 
for assessment under Schedule D, would in many cases be a 
simpler and more advantageous proceeding. 
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In any case of diffionlty arieinf; under any of the heads 
mentioned in the Memorandtun, l^e Board recommend that 
application for ad-dce and assistance should be at once made 
to the local Surveyor of Taxes. 


Mbmobauditm. 


Income Tax^ Schedules A. and B., on Lcmds usefi for the 
■ purposes of Eusbcmdry. 


1. Income Tax is chargeable on the annual value of lands 
under Schedule A. in respect of the ownership, and under 
Schedule B. in respect of the profits derived from the 
occupation. The rate of tax under Schedule A. is Is. on 
the annual value, less certain deductions. Under Schedule 
B. it is now 9d. on one-third of the annual value, including 
Tithe Bent Charge, without deduction, provided that the 
total income does not exceed 2,000Z. and that a claim to be 
charged at the lower rate of ^d. has been made in due time 
(see paragraph 11). 

2. “ Annual value ” means the rack rent at which lands 
are worth to be let by the year, that is, the yearly rent 
which a tenant might reasonably be expected, fe^ng one 
year with another, to pay for the lands, if the tenant i 
undertook to pay all usual tenant’s rates and taxes and 

if the landlord undertook to bear the cost of repairs and 
the other expenses necessary to maintain the property in a 
state to command that rent. The Finance Act of 
authorises an allowance from the assessn^ent 'tpid#;: 
Schedule A. of one-eighth part of the annual vsdttS ,4f M} 
lands (inclusive of farm-houses, and other builflh^’^if'IlK 
any) as determined by the Commissioners o^ TazSS tbf ' 
the district. 


3. Under the Finance Act of 1896, any owner or other 
person in receipt of the rent of any- lands, although not 
the occupier thereof, has the same right of appeal under 
Schedule A. as if the assessment were made upon him. 

4. Any person occupying lands for the purpose of 

husbandry only may elect to be'assessed under ^h^ule D. 

on the average profits of the three preceding years instead 

of being assessed under Schedule B. on one-third of th^ 

annual value. The election of such person to be assest^ 

under Schedule JX. must bUi riffled by hoidoe. in'<vWt5te 

addressed to the BfUweyor i®f [Jtoee Mt the distribfc; m ■ 
. 


before the 5th of • 
within which noi^r^ “ 
extended to 5th of ‘ 
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5. Meetings of the Oommissioners of Taxes are held 
annually between the 29th of September and Ihe 25th of 
December for the purpose of hearing appeals under 
Schedules A. and B. and D. In England and Wales 
intimation of the dates of these meetings is given by 
notice afBxed to church and chapel doors, and any person 
aggrieved by the assessments made upon him may appeal, 
on giving 10 days’ notice of hie intention either to the 
local assessor or to the District Surveyor of Taxes. In 
Scotland notice of intention to appeal should be sent to 
the Surveyor of Taxes for the district within 10 days after 
receipt of notice of assessment, and thereafter intimation 
will be given of the place and date of the meeting of the 
Commissioners. 

6. The Oommissioners also hold meetings after the 
expiration of the year of assessment for the purpose of 
hearing appeals by persons who have paid income tax 
under Schedule B. or D. on amounts in excess of the 
actual profits made in that year. 

7. Persons who desire to appeal with a view to obtaining 
repayment on the ground of loss or diminution of profits 
must apply to the Surveyor of Taxes within six months 
from the 5th of April for information as to the time and 
place of meeting of the Oommissioners. 

8. Persons who have sustained a loss by farming 
operations may obtain a repayment of the tax paid 
under Schedule B. or D., and also, to the extent of such 
loss, repayment of tax paid in respect of their incomes (if 
any) derived from sources other than from occupation of 
land. 

9. The printed form of account of profit and loss for 
the use of farmers shewn on page 5 has been provided 
by the Commissioners of Inland Revenue, and may be 
obtained on application to any Surveyor of Taxes. 

10. The Oommissioners 'Of Inland Revenue have 
instructed their ofldcers not to object to the admission 
of farming accounts made up annually from Michaelmas 
Day instead of from Lady Day. 

11. Under the Finance Act of 1898 any person whose 
' total income from all sources is proved not to exceed 

160Z. is exempt from the payment of Income Tax. Where 
the Income from all sources exceeds 160Z., but does not 
exceed 400Z., the person is entitled to claim an abatement 
of duty on 160Z. Where the Income from all sources 
exceeds 400Z., but does not exceed 500Z., an abatement 
' eah be claimed of the duty on 150Z. Where the Income 
from ^1 BOtirees exceeds 500Z., but does not exceed 600Z., 
teUelioan bo claimed on 120l. Where th,e Income from 
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all sources exceeds 600!. but does not exceed 700!., an 
abatement is allowed on 70!. When the Income from all 
sources does not exceed 2,000!. and any part of that Income 
is Earned Income, a claim may be made for reduction of the 
Income Tax on, the Earned Income to the lower rate of 9rf. 
in the pound. In order to obtain this relief a claim must be 
preferred at the time the Return for assessment to Income 
Tax is made, and must in any case be preferred before 
30th September in the year for which the tax is charged. 
Where owners of land make any claim of exemption or 
abatement, the annual value of the lands assessed under 
Schedule A. should be taken (for the purpose of the claim) 
to be the amount of the assessment after deduction of the 
allowance of the one-eighth mentioned in Paragraph 2. For 
the purpose of claiming exemption or abatement, the income 
arising from the occupation of land is (since the passing of 
the Finance Act of 1896) to be taken at one-third of the 
annual value, including Tithe Rent Charge. 

12. Remission of Rent, — Where temporary abatements 
or remissions of rent have been allowed, a reduction 
or repayment of duty may be claimed in respect of the 
amount remitted for each complete year ending on the 
5th of April. The allowance may be claimed under 
both Schedules (A. by the landlord, B. by the tenant) 
on special forms of claim which will be supplied by 
the Surveyor of Taxes. When the remission has the 
effect of bringing the total income to an amount not exceed¬ 
ing 160!. the whole of the duty paid or payable will be 
repaid or allowed. 

13. Further information on any of the points mentioned 
in this Memorandum may be obtained from the 
Surveyor of Taxes for the district, who will take steps 
to afford proper facilities to all persons who desire to 
appeal with the object of obtaining relief from or the 
repayment of Income Tax. 

4, Whitehall Place, London, S.W., 

November, 1894. 

Revised, May, 1908. 


N.B.—^The rate of income tax per pound is subject to 
yearly revision. 

TJhe Board of Agrimltwre and Fisheries would he glad if 
red^ents of this leaflet would make it known to others 
interested in the subject. Copies may he obtained free of 
charge and post free on appliooHon to the Searetary. Board 
of Agriculture and Fishr^^ A Whi^cfll Plac^^ ^ 

iS.W, Letters of appUc(d%m^/a^ 




I lU'tlii5i ^ 


irilliiWiii: 







6 Leaflet No. 26. 

Form of Account of Profit and Loss for the me of Farmers. 
INOOKB Tax. 


No. 79p. Farmera* Appeals. Parish of-- 

County of- 

Statbmskt of Patments and Bbobipts in respect of Lands in my 
occupation for the purposes of Hubbai^dbt (particulars of which 
are entered at the back of this form) for the year 


Payments;— £ a S . 

•Value of Stoolb (live and 
dead) and Produce at 
beginning of year 
Live stock bought 
Com and See^ bought 

for seed. 

Feeding Stuffs, Oil Cs^e, 
and Manure bought ... 

Bent [plus Tithe, if any, 
pmd by Tenant in ad¬ 
dition to rent]. 

The amount of (a) tlie 
8olied%ile A, aeseesniemb 
(i.e., the net mine asses¬ 
sed, not the Duty paid) 
and (&) Tithe paid, 
the Occupier is also the 

Owner. 

Bates, Taxes [excluding 
Income Tax] and In¬ 
surance of Farm Stock 
Labour on the Farm 
tTradesmen’s accounts for 
G-oods supplied, or work 
done v^on the Parm ... 
tSundries ... 


Bbobipts:— a a d. 

Live Stock and Wool sold 
Com and Seeds sold 
Dairy Produce and Poul¬ 
try sold. 

Other Produce, including 
Hay, Straw, or Boots 

sold . 

Labour, Stock, Imple¬ 
ments, &c., hired out... 

Taking in Sheep or Cattle 

to graze. 

•Value of Stooh (live and 
dead) and Produce at 
end of year . 


Other Bbobipts, viz, 


Vidue of Farm Produce 
used by Household ... 


£ A 


* This is the value of Stock and Pro&uoe only —not inoluding 
tillages, &o. 

t Disbursements or Expenses for the maintenance of the Occupier of the 
Lands or of his family are not to be included. 

Signature- 

Address-- 

Date_ 

Form of Declaration to de fUed up and oignad^ when the mlue of the Stock at 
the legimvng and end of the year cannot he ehown in the above Account 

1 solemnly and sincerely declare that the amount of live and dead stook and 

produce f•) upon my holding on$ the_^day of_190_ 

did not differ materiidly for the purposes of this account from the average 
amount in hand on the corresponding day of previous years [§ except 
in the particulars stated below which are true to the best of my 
knowledge and belief]. 

tiName the day to which accounts are made up. § Strike out the words 
in brackets if the amount is the average one. 

Particulars of difference referred to 
above. 


Description of 
Stock and Produce. 

Increase, 

Decease. 




A 

A 

' Signature^— 





Date_ 

_190 
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BOARD OF AGRICULTURE AND FISHERIES. 




Remission of Titlie Rentoliarge. 


The Board of Agricnltiire desire to draw the atteution 
of owners of lands used for agricultural purposes to the 
statutory provision for the renaission of tithe rentcharge 
that is made by section 8 of the Tithe Act, 1891, 
whereby a remission of such part of the tithe rentcharge on 
agricultural lands as exceeds two-thirds of the assessment 
of the lands under Schedule B. of the Income Tax may be 
obtained under the conditions laid down. 


The section provides as follows:—“ Where a sum is 
claimed on account of tithe rentcharge issuing out of 
“ any lands, and the County Court is satisfied that, if 
*‘the sum claimed is paid, the total amount paid on 
“ account of the tithe rentcharge for the period of twelve 
months next preceding the day on which the sum claimed 
“ became payable, will exceed two-thirds of the annual 
“ value of the lands as ascertained and entered in the 
assessment for the purpose of Schedule B. to the. Income 
“ Tax Act, 1853, or as certified as hereinafter mentioned, the 
“ Court shall order the remission of so much, whether the 
“ whole or part of the shm claimed, as is equal to the 
excess, and the amount so ordered to be remitted shall > 
“ not be recoverable; and if the Court is satisfied that 
“ neither such remission, nor the liability thereto 
been taken into account in estimating the rateable value <if 
“ the tithe rentcharge, the Court may remit such amount 
‘‘ any then current rate assessed on the owner' of the tithe 
“ rentcharge as appears to the Court to be proportionate to 
the amount of the remission of tithe rentcharge.” 


It is to be noted, however, that by sub-section 8 , 
remission is confined, to rentcharge on lands used solely for 
agricultural or pastoral purpose© or for the growth of timber 
or underwood. And where lande were at the commutation 


the subject of a special apportiohmeut, that is, where the/ 
tithe rentcharge in respect of a lajrger area was, by the desire 
of the landowner, specially ap^rtiohed on a smaller area, so 
that the smaller area l^ars a grfaier proportion of rentcharge 
than it would otherwise ha^e remission is not : to. be, 

S anted unless the Court is that applicant , 

ve been entitled t^ 4^^ specif ^pportjonih^ . 

had been made (deoS^ ^ P i 1 i 1 i ! 
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The basis of any remission being the annual -valne for the 
purpose of assessment under Schedule B. of the Income 
Tax, it is ob^ous that, where there is reason to think the 
provision will apply, attention should first be directed 
to seeing that the lands are correctly assessed under 
Schedule B. ' 

If the lands out of which any tithe rentcharge issues are 
assessed under Schedule B. with other lands, the surveyor 
of taxes for the parish is, on application of either owner or 
occupier, to divide the annual value stated in the assessment 
between the lands out of which the tithe rentcharge issues 
and the other lands, and give notice of the annual value, as 
so determined, to the applicant and the tith^ owner ; and 
either of these parties, if dissatisfied, can appeal to the 
General Commissioners of Income Tax for the division in 
which the lands are assessed, who will finally determine the 
proper division of the annual value (section 8, sub-sections 
2 and 3). 

If in any case the annual value is not ascertained and 
entered in the assessment under Schedule B., the General 
Commissioners of Income Tax for the division are, on 
application of either owner or occupier, to ascertain the 
annual value for the purpose of Schedule B., and inform the 
applicant (section 8, sub-section 4), 

On payment of la., the Commissioiiers of Taxes are to 
give a certificate of the annual value of any lands for the 
purposes of section 8. It is important that this certificate 
should be obtained, since, under Rule 32 of the Tithe Rent- 
charge Recovery Rules, 1891, its production at the hearing 
before the County Court appears to be necessai'y for obtaining 
remission. 

The procedure in the County Court is available only 
when a tithe owner has given the Registrar of the Court 
notice of his intention to apply to the Court for the recovery 
of his tithe rentcharge. Notice of the application is served 
on the owner of the lands, and if he desires to obtain 
remission he must, at least five clear days before the hearing, 
give the Registrar notice of his intention to apply for a 
remission, and in such notice state whether more than one 
tithe rentcharge issues out of the lands—the application 
may be for rectorial tithe rentcharge, and the land may 
also be subject to vicarial tithe rentcharge. If there is any 
such other rentcharge, the owner of it receives notice of the 
application, so that both rentcharges may be dealt with by the 
Court at the same hearing. 

The procedure in these oases is regulated by the Tithe 
Rentcharge Recovery Rules, 1891, in the Appendix to which 
is a form of notice of intention to apply for remission. 

' These provisions do not apply to rentcharges under The 
Extraordinary Tiljhe Redemption Act, 1886. • 
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The Tithe Act, 1891 (price l^o!.), and the Rules there- 
Tuider, may be obtained of Messrs. Wyman and Sons, Ltd., 
Fetter Lane, London, E.C. 

It may be added that where there is doubt as to the 
amount of tithe rentcharge charged on any lands, infor¬ 
mation can be obtained by any person on sending to the 
Board an Ordnance Survey Map with the lands clearly marked 
thereon, and on payment of a search charge, which usually 
amounts to two shillings. If extracts from the tithe appor¬ 
tionment are required titiere is a further small charge, the 
amount of which can be ascertained on application to the 
Board. 

Copies of forms and memoranda relating to the re-appor- 
ijonment and redemption of tithe rentcharges may be 
obtained free of charge on application to the Board. 

4, Whitehall Place, S.W., 

December, 1894. 

Revised, December. 1905. 



The Board of AgrimUwre dnd Fiaheriss would le glad if 
recApimU of this leaflet umild make it known to othere 
interested w the street. G^es fmAy he obtained free of 
charge and post free on ajgpliea'pion to the Seoretae'g, Bowrd of 
AgHcuUure and Fiaherieii^} 


Lexers of AppUoatiqn --- 
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BOARD OP‘AGRICULTURE AND FISHERIES. 


Anthrax. 

Anthrax is a contagions disease caused by a microbe, 
Bacillus anthrads. Human beings and all animals are liable 
to become infected. The disease, which, shows itself suddenly, 
chiefly attacks cattle, pigs, and sheep, but horses are not 
uncommonly affected. It is very quickly fatal, usually 
within forty-eight hours, but in the United Kingdom it does 
not often spread with rapidity from animal to animal, though 
it may affect a number of swine at the same time if they 
have been fed on flesh affected with anthrax. 

Symptoms. 

A beast, which a short time before appeared to be well, 
may be found dead, or in a dying condition, frequently with 
blood oozing from the nostrils and anus. In cattle there are no 
typical symptoms, but in horses and pigs the region of the 
throat is often found to be swollen. 

Post-mortem appearances of the Disease. 

The carcase is swollen. Blood is often found around the 
nostrils and anus. The muscles may be infiltrated with 
blood at certain points. The lungs and glands are congested. 
The spleen is very much enlarged; it is softer and darker 
than normal, and its substance usually resembles tar. 

In most parte of this country the enlargement of the spleen 
in cattle is of great diagnostic importance, but in those 
districts where jRedrwate^-exi flip, enlargement of the spleen 
may be due to tfils disease and not to anthrax. In such a 
case, however, the spleen substance has not the same fluid 
tarry appearance. In horses and pigs, and much less 
frequently in cattle, the spleen may be of normal size, 
although the animal has died of anthrax."* The flesh is 
dangerous to animals and human beings. 

Difficulty of recognising the Disease. 

One of the greatest of the diflS.cultieB which present 
themselves in dealing with this disease is that the symptoms 
during life are not such as to lead a person who 
is unacquainted with anthrax to suspect the presence 
of the disease. Moreover, the death of the animal attacked 
often occurs when the owner or attendant is absent. 
It frequently happens that an animal which has sickened 
is killed, or that the carcase of an animal dead of 
anthrax is cut up, and the blood, which is the main 
source of danger, is freely spilt about the premises or on 
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the soil. The disease is in this indirect manner spread 
to other animals, and in some cases the persons who have 
handled the carcase contract it. In everj case of sadden 
and nnaocoontable death amongst stock the ownei' of 
the animal should await a skilled opinion before disposing 
of the carcase. 

Anthrax or Stiapeoted Anthrax to ht Reported. 

Every person in Great Britain having or having had in 
his possession or under his charge an animal (that is, a 
ruminating animal, pig, horse, ass, or mule) affected with or 
suspected of anthrax is required by law to give notice of the 
fact with all pr acticable speed to the polic e. Failure to give 
such notice renders a person liable to a flixe of £20, and in 
certain circumstances to a mon th’s impri sonment with hard 
kbour. '■ 

the duty of the Local Authority under the Diseases of 
Animals Acts on receiving such notice to institute inquiries, 
and to make proper provision for the disposal of the carcase 
of any animal suspected of anthrax, and for the disinfection 
of the premises upon which disease has existed. The 
Inspector of the Local Authority is also required to give 
information to the Medical Officer of Health. 


PrecauUom to be taken pending Inquiry. 

Pending inquiry the owner can do much to assist in 
preventing the spread of the disease amongst his stock, and 
it is clearly to his own interests that he should do so. . 

The sick animal should on no accomd be killed, but should 
be carefully isolated from all other animals. Should it die 
before the arrival of the veterinary inspector tiie.eatease 
must not be d^ged along the ground, but should: be 
allowed to remain where it is, until the esamitiatioOi h$s 
taken place. It is essential that the carcase of am*M 
should not be cut or opened, and steps should be tahun to 
prevent the escape of blood or of excretioim which maiy 
contain blood. Precautions should also be adopted to 
prevent the possibility of any person or animal obtiuning 
access to the carcasct.or to any blood which may have exuded 
therefrom. As an additional precaution quick->lime may be 
freely spread on the floor or on the ground surrounding the 
carcase. Animals with which thb suspected animal has been 
in association should be owefuU;^ watched, and iaokition at 
once adopted in the case of tl3^ appearance of symptoms 
similar-to those of the suspe^^d’ auunal,^ Stmh pr^utiSns 
are panioularly necessary ia;tiie dsise of: ntileh.eeWs aife^ted 
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Procedure of the Local Authority. 

Local Authorities are required by Article 3 of the Anthrax 
Order of 1899 to obtain the assistance and advice of a . 
veterinary inspector in all instances in which anthrax is 
reported to them. Although the clinical symptoms may in 
many instances justify a veterinary inspector in forming the 
opinion that anthrax exists, it is desirable that his diagnosis 
should be supported by the positive evidence of a micro¬ 
scopical examination of the blood of the suspected animal. 
Such examination, if the specimen be obtained soon after 
death, is by no means diffictdt. The specimens should be taken 
in duplicate and carefully preserved for future reference. 

lu'vestigations as to the origin of the outbreak should 
include careful inquiries as to the use, for or about the 
animals, of manufactured feeding stuffs, or bone and other 
artificial manures, as such substances are known in some 
cases to have been the media by which the disease has been 
introduced. The possibility of infection being conveyed by 
the water which the animals drink should not be over¬ 
looked. 

It is very advisable that the owner of all cattle, sheep 
or swine which have been in association with the diseased 
or suspected animal, and are pronounced by the veterinary 
inspector to be apparently healthy, should move them 
under the supervision of an ofdcer of the Local Authority 
from the shed, or field, or place where the disease 
has originated, to some other place on the farm or premises 
where they can be isolated and kept under observation. 
The period of incubation of anthrax is short, and seven 
days will, as a rule, suffice to enable the veterinary inspector 
to determine whether any of these animals have become 
infected or not. 


Disposal of the Carcase. 

Special attention should be given to the disposal of the 
carcase of an animal dead of anthrax. Cremation upon the 
spot where it died is, where possible, the safest method of 
disposal. Information on this subject has been issued to Local 
Authorities by the Board. If it is necessary that the carcase be 
. moved to some convenient spot for the purpose of cremation, 
the nostrils and all the natural openings should be carefully 
plugged with hay or tow saturated with a strong solution of 
carbolic acid in order to prevent the oozing of any blood 
therefrom. The dragging of the carcase along the ground is 
to be avoided. Where burial is resorted to the grave should 
be dug in some part of the farm, remote from any water¬ 
course, to which animals cannot or do not ordinarily 
have access, such as a wood or enclosure. The metl;iod of 
burial is prescribed in the Anthrax Order. 
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The disinfection of the place or premises where a diseased 
animal has been detained or has died is then to be carried 
. ont in the most thorough manner of which circmnstances 
admit All manure, or broken fodder, remaining thereon 
should be disinfected or destroyed by fire. 

General Observations. 

It is important that it should be widely known that 
anthrax is due solely to the introduction of the minute 
germs or spores of anthrax into the blood of an animal or 
of man. The disease may therefore be introduced by any 
medixun capable of conveying these germs or spores. Feed¬ 
ing stuffs brought on to a farm, or manures made from 
animal substances, may be vehicles of infection. If a stream 
becomes contaminated, as has been found to be the case 
where certain industries involving the use of the hides, 
hs^, &c,, of animals are carried on, the spores may be 
carried to the farm by the water. The spores of antlirax 
develop into bacilli which find their way into the circulation 
of an animal through a cut or abrasion. 

Where infection has once been introduced upon a farm it 
has frequently been continued by the ignorance or careless¬ 
ness of individuals, and in some cases farms have become 
permanently infected with anthrax. 

It is a common practice amongst owners of stock to 
slaughter their cattle as soon as they present symptonos of 
serious illness, in order that the carcase and hide may be 
utilized. Where, as is not uncommonly the case, the sudden 
illness is due to the presence of anthrax, the greatest 
mischief is done by such a practice. The blood of the 
diseased animal is distnbuted on the ground, or it may be 
on the floors of the cattle shed or upon the mangers, or is 
carried on the boots of the attendants to other par^ of the 
farm or premises. The bacilli contained within the blood 
of a diseased animal will, when exposed to the air, multiply 
and produce spores which may become the means of 
infecting other animals at short or long intervals. Many 
cases have come under the notice of the Board from time to 
time of persons having contracted anthrax whilst engaged in 
slaughtering animals, or in dressing or otherwise handling 
the carcases of animals. During 1908, in addition to 47 oases 
of anthrax (of which 7 were fatal) in faictories and 
workshops, there were 22 cases (2 fatal) in oth^ indxi^ies* 
Of these, 10 occurred among butchers and slaughii^ers aid 
five among farm labourers. ,^| . 

On the other hand the bacilli of anthrax di6‘^ hei>iMt%in 
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Preventive Inoculation. 

The Pasteur method of preventive inoculation has rendered 
great service in preserving stock on badly infected fa r m s in 
various parts of the world. The method consists of inject¬ 
ing the animals with hxed doses of attenuated cultures of 
the bacillus anthracis. Two injections at intervals of 12 days 
are performed. For the first injection a very attenuated 
culture is used (first vaccin), and for the second one employs 
a less attenuated culture (second vaccin). The immunity is 
established about 12-15 days after the second vaccin has 
been injected. In cattle it lasts about a year, and should be 
repeated after this period unless the ground has become 
purified. The great majority of cattle operated on show 
little more than a temporary indisposition with passing fever 
after the injection, which may be assumed to indicate a mild 
attack of anthrax. Occasionally, however, an inoculated 
animal may die of the disease as the result of the injection, 
and for this reason the animals while undergoing the process 
of immunization should be kept in a special paddock, or 
better still in sheds which can be disinfected in the event 
of an accident taking place. The operation should only be 
attempted by skilled persons, who will know the best way 
to prevent an accident, and guard against its consequences 
should it occur. 

Since the operation is not altogether unattended by the 
possibility of loss, and since it incurs a certain amount of 
expense, one has to consider under what circumstances it 
will be worth while undertaking it. It will be obvious that 
on farms registering only one death annually it will hardly 
be called for, and that it would be folly to adopt it on clean 
farms. 

It results from observations on several millions of cattle 
in various parts of the world that accidents occur in about 
•5 per cent, of the inoculated cattle taken all round, and that 
the operation may be expected to reduce the death rate from 
anthrax on infected farms to about 1 per cent, or slightly 
under. 

If a stockowner finds that his annual losses from anthrax 
amount to 2 per cent, he will possibly find it profitable to 
have recourse to preventive inoculation. 

It should be understood, however, that since the number 
of animals dying of anthrax in one year will vary, and since 
the inoculation must be repeated annually, the estimation 
of annual losses must be based on two or three years’ 
casualties. 

A oertedn degree of temporary immunity can also be 
ftiTrinat immediately conferred by injecting a dose of anthrax 
serum, and the ixijeotion produces no accidents. Where 
nT ^imftla have been exposed to the risk of ■what might be 
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called gross infection (for example when a carcase has bee 
carelessly dealt with on a pasture) it is adTisable to inje< 
them immediately with serum, and remove them to anoth( 
field. 


Farmers invited to assist Public Authorities. 

Stockowners are, therefore, earnestly invited to co-operai 
with the public authorities, 

(a) By reporting every case of sudden and unexplaine 
illness or death, especially amongst cattle, to tl: 
police; 

(])) By isolating the ailing animal, or by protecting ti 
carcase from persons or animals pending tl 
arrival of the veterinary inspector ; 

(c) By giving every facility to the officers of the publ: 

authorities in carrying out the precautionar 
measures enjoined by the Anthrax Order; and 

(d) By affording such officers evpry assistance in the: 

power in tracing the origin ^of the outbreak. 

They are further strongly recommended to give positi^ 
orders to their servants that tmder no circmnstances is a 
ailing beast U> be killed by them^ or its carcase opmet 
where the cause of sickness or death is unexplained. 

The Board have prepared a short notice (A 357/A) dealin 
with the principal points above set out, suitable for postin 
up in byres or sheds. Copies can be obtained gratis an 
post free on application to the Board. 

4, Whitehall Place, London, S.W., 

Septembet, 1893. 

Revised, August 1909. 
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Swine-Fever. 

Swine-fever is a contagions and eruptive fever peculiar to 
swine and due to a filterable virus. By the term filterable 
is meant that the vims is so minute that it can pass through 
the pores of the closest porcelain filters. If, for example, a 
fluid containing the virus of swine-fever is mixed with one 
containing anthrax bacilli, and passed through a bacterial 
filter, the filtrate would contain no anthrax bacilli and would 
be incapable of giving anthrax to the pig when inoculated, 
but it would still cause swine-fever by inoculation, because 
the virus of that disease is not retained in the pores of the 
filter. The swine-fever microbe, unlike the anthrax bacillus, 
is too small to be seen by the highest powers of the micro¬ 
scope, and for this reason it may also be described as an 
ultramicroscopic virus. That there is a specific and infective 
agent, however, is not open to doubt notwithstanding the 
fact that it cannot be seen, for swine-fever can be produced 
with certainty in susceptible pigs by inoculating them with 
the filtered or unfiltered blood of diseased pigs. 

Incubation Period. 

The incubation period, that is to say the time which elapses 
between contact with infective material and the appearance 
of the first symptoms, is about five days. It is not to be 
concluded, however, that very distinct symptoms will always 
be noticed at such an early date. The first sign of infection 
is usually little more ^an a rise of temperature, which can 
only be ascertained by using a thermometer. In most out¬ 
breaks, the distinct signs of illness do not appear for eight or 
ten days, or even more, and this has led to mistaken views 
being held on the length of the incubative period. In some 
outbreaks, however, the virus is so potent that the distinct 
symptoms may appear much earlier, and the swine attacked 
may be dead in less than ten days. 

Symptoms. 

For the purposes of the pig owner it will be useful to 
describe the symptoms as much in relation to an outbreak as 
to the individual pig. Young swine are, as a general rule, 
more severely attacked than others. It seems probable that 
the virus of swine-fever possesses varying grades of virulence, 
and that in consequence, the outbreaks differ in severity. 
As seen in this country, the outbreaks of swine-fever might 
be referred to three principal classes, which tend, to approach 
each other as the surrounding circumstances alter. 

16466 K 
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(1.)—There may be a very Tirnlent outbreak which is 
characterised at the start by a very short period of illness and 
a large number of deaths at one time or at short intervals. 
In such cases the temperature of the sick animal rises to 
106°-7° Fah. The affected animals refuse food, and bury 
themselves in the dry litter, or, if no litter is available, they 
may lie up in the most isolated corners of the sty. There 
may or may not be a purple rash on the skin of the ears, 
belly and hocks, but usually there is not. Diarrhoea is 
generally observed. The patients gradually become uncon¬ 
scious and die in about a week after infection, that is to say 
after two or three days’ illness. Outbreaks of this kind are 
sometimes ascribed to poisoning or other causes at the start, 
but swine-fever should always be suspected under the above 
circumstances when no definite knowledge of poisoning or 
other cause for the mortality is actually to hand. Usually, 
though not always, the virulence of this class of outbreak 
tones down shoi^y after the first onset, and a condition of 
affairs like the second class establishes itself; but not in 
frequently all the pigs of a faii-ly large establishment—100 or 
more animals—may die off in a few weeks. 

(2.)—Outbreaks of medium virulence may also occur, and 
in such cases the disease runs a more* chronic course, and the 
symptoms are of a less toxic nature. One or two animals die 
after a longer but less striking illness, and further deaths 
continue to take place at varying intervals. The number of 
animals found to be ill at one time varies according to the 
facilities for direct and indirect contact in the particular 
establishment concerned. In this class of outbreak death 
may occur in from ten days to three weeks after infection, 
but many of the affected animals may recover after a con¬ 
valescence of varying duration. The symptoms begin by a 
rise of temperature, Fah. The swine go off their 

food, suffer from continuous diarrhoea, and bwome very 
much emaciated. They bury themselves in the litter, and 
can only be made to move out with difficulty, "^en 
made to move, they do so with an unsteady gait, and often 
show signs of pain in their joints. A noticeable symptom is 
great thirst, and affected animals may often be seen and 
heard sucking up the drainage from the floor of a wet sty. 
They may or may not show a purple rash on the skin of Ihe 
ears, belly and hocks, and it may here be renoarked that, 
although a purple rash in ailing pigs should always arouse 
suspicion of swine-fever, it is far from being a constsmt 
symptom. This kind of outbreak may ultimately assume the 
characters of the third class. 
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absence of deaths often misleads the owner regard^g the 
real cause of the trouble, and it cannot be too strongly insisted 
that general unthriftiness in a number of pigs should excite 
suspicion, at least, of swine-fever. It has been mentioned 
that the outbreak of medium severity may ultimately assume 
the characters of the class under description, but many out¬ 
breaks exhibit those of the third class from the beginning. 
Sometimes the owner’s attention is only first seriously aroused 
by a high mortality taking place amongst his young pigs, 
particularly amongst those which have just been weaned. 
Such a mortality should immediately arouse suspicion, and 
advice should be sought from the Authorities in accordance 
with the Swine Fever Order. It is quite common for 
owners to assert that their young pigs have been overlai^ 
when in reality they have died of swine-fever. This 
is the class of outbreak most difficult to deal with, since 
it is the hardest to locate, and frequently the pigs from the 
premises are sent to markets, or sold directly to other owners, 
in the belief that, even if they are a little unthrifty, they ^e 
none the less free from swine-fever. The affected pigs which 
come in this class are usually the older ones, and they may 
even appear quite fat and healthy looking. Pigs aged three 
and four months, however, may also be concerned, though 
usually this class of animal shows distinct signs of unthrifti¬ 
ness and frequently pain in the joints. In the older and 
apparently healthy animals a death may take place quite 
suddenly owing to some complication, and the owner may 
be misled into believing that his animal has died of poisoning, 
errors in feeding, or some other cause about which he has no 
definite information. 

In all classes of outbreaks the true nature of the trouble 
may be masked by symptoms of pneumonia (inflammation of 
the lungs) ; some of the most fatal outbreaks are ushered in 
by an acute and fatal form of pneumonia. A number of 
deaths from pneumonia should always arouse suspicion, and 
lead to advice being sought. Prom what has been said above, 
it will be seen that the death rate from swine-fever varies in 
different outbreaks. From inquiries conducted by the Bo^d 
during 1907 it would appear that, taking one outbreak with 
another, the average death rate is about 30 per cent.^ There 
is no other disease of swine in Great Britain which, as a 
general rule, gives rise to continued unthriftiness, and none, 
with the exception of swine erysipelas and pneumonia, is 
likely to cause such a high mortality. The experience of the 
Board, however, over a number of years, shows that when 
outbreaks of the two latter diseases are reported, the trouble 
not infrequently turns out to be swine-fever. 

To sum up shortly, pig owners may reasonably be expected 
to suspect under the following circumstances: (1) When a 
number of animals are dying; (2) when number of 
animals are sick or unthrifty ; (3) when periodic deaths 
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are taking place, even if the other pigs appear healthy t 

(4) when a high mortality is noticed in sucking or newly 
weaned pigs, even if the older ones appear to he healthy; 

(5) when a number of pigs are sick or dying with symptoms 
of pneumonia, diarrhoea, or what may appear to be acute 
swine erysipelas; (6) the fact of the suspicious symptoms 
appearing first in pigs which have been recently pur¬ 
chased, or in a sow which has been to the boar, in pigs 
recently cut, or in those which have been ofE the premises to 
a market, and have been brought back, should always 
increase the suspicion, but careful inquiry into the cir¬ 
cumstances in connection with a considerable number of 
outbreaks show that the fact of no new pigs having been 
brought on to the premises for some months does not of 
itself justify a definite conclusion that an outbreak of disease 
is not swine-fever. 

Post Mortem Appearances. 

The carcases of pigs which have died of swine-fever may 
or may not be emaciated, and purple patches 3nay be present 
on the skin of the ears, belly and hocks. In the acute cases 
characterized by death after a short period of illness, redness 
of the lymphatic glands is observed, there are signs of 
inflammation on the mucous membrane of the intestines, 
while the membrane is often dotted over with innumerable 
red blood spots. These small hsemorrhages, however, are not 
peculiar to the ve^ acute forms, and they may also be seen 
in the more chronic cases. In the more chronic forms one 
finds a diphtheritic deposit in the form of a yellowish 
membrane on the inner surface of the intestines. The most 
typical lesion is the swine-fever ulcer, which is most 
commonly found in the large bowel about the junction of 
the ileum and csscum, but swine-fever ulcers may also be 
found much more rarely in the throat, on the tongue, and on 
the skin. In examining the intestines of sick animals which 
^ve been killed for purposes of diagnosis, it must be borne 
in mind that it does not follow that the disease is not swine- 
fever because the more typical lesions of ulceration and 
^ph^eritic deposit are not found. The experimental 
inquiries conducted by the Board have shown that many 
animals may have a slight attack of swine-fever and 
recover in a little more than ten days. If cases of this 
description be examined in the febrile stage, nothing more 
may be^found in the bowel than slight redness or abrasions 
on the folds of the mucot^ membrane. The most common 
form of ulcer is about the size of a three-penny piece. Its 
edges are circular, and raised above the membrane. Its 
centre is soft and either yellow or black in colour. Con¬ 
gestion of the mucous menabrane of the bowel should always 
be looked uppn wi& su^i^on, .arid particulairly if it is 
combined wim infijEmimato3^,ledoh9 luhl^ 
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Virulent Material and Spread of Infection, 

It may be said that the blood of pigs affected with swine- 
fever contains the vims of the disease, since it has been 
proved to be capable of infecting healthy pigs when injected 
under the skin. Since the blood flows through all the 
organs during life they must all be held to possess some 
degree of virulence. The intestines containing lesions are 
particularly virulent, and it has been shown repeatedly that 
flwine-fever can be produced in healthy pigs with great certainty 
by feeding them on diseased intestines. The fasces of affected 
swine are also viralent. In practice the disease is spread 
mainly by the excretions from the bowels of affected pigs. 
It is highly probable that infected faeces can be carried from 
infected sties or premises to clean ones on the boots or 
-clothes of attendants or castrators. 


Prevention, 

It might be stated at the outset that the more sanitary 
the condition of the premises the less difficult will it be to 
prevent swine-fever, once it is introduced, from spreaiding 
all through the sties; but for those who are compelled to 
buy pigs in the markets, or are dependent in any way on 
ether people for their supplies, it cannot be claimed that the 
possession of sanitary premises is any safeguard against the 
introduction of the disease. After what has been stated above 
in relation to the virulent material and the spread of disease, it 
should not be necessary to do more than shortly tabulate the 
observances for precaution as follows :— 

(1.)—Pigs which have been recently purchased, or which 
have been off the premises to a market and brought back 
again, should be kept isolated from the others for about a 
month, and carefully watched; the same rule applies to 
sows which have been to the boar and to pigs which have 
recently been cut by a practising castrator. 

(2.)—Sows which have survived an outbreak, that is to say 
those which are known to have suffered from swine-fever 
and recovered, should not be bred from, as there is a con¬ 
siderable amount of circumstantial evidence to show that 
they possibly infect their young. 

(3.)—In the event of swine-fever, or suspicious symptoms 
appearing in any part of the premises, the pigs therein 
. should, if possible, be kept rigidly isolated from the others, 
and have separate attendants, who should wear special boots 
and overalls in and about the sties. The experimental 
inquiries conducted by the Board show that sick and healthy 
pigs can be kept in close proximity without the latter 
becoming infected, if the sties are completely separated from 
each other, and the attendance is performed by separate 
persons. It is true, of course, that under stich conditions it 
will be difficult at any time safely to assert that the pigs in 
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the other sties are not sickening for swine-fever, and that ttey 
can he sent to market without risk, but inasmuch as it is 
advisable on infected premises to stop breeding, and fatten 
off all pigs for slaughter before restocking, it will greatly 
tend to lessen the losses while this is in progress, if proper 
measures for internal isolation are taken. 

(4.)—Once an infected sty has been cleared of its occupants,, 
it should be thoroughly disinfected and left empty for about 
three weeks. 

(5.)—If there are rats on the premises, an effort should be 
made to reduce their numbers by the use of one of the 
viruses which are harmless to pigs. This is advisable, not 
because rats suffer from swine-fever, but because it is 
possible that they may convey infected material from one 
sty to another. 

(6.)—When affected pigs have been the subject of post 
mortem examination, care should be taken that no material 
from the carcase comes in contact with healthy swine, and 
all assistants at the operations should properly disinfect 
themselves. 

Note.— Swine-fever is a disease scheduled under the 
Diseases of Animals Act of 1894, and the existence or sus¬ 
pected existence of the disease must be notified to the police 
(or proper authorities) in accordance with the provisions of 
the Swine Fever Order of 1908. Copies of this Order can be 
obtained free of charge on application to the Board. 

4, Whitehall Place, London, S.W., 

January, 1896. 

Re-written, July, 1908. 
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BOARD OF AGRIOULTDRB AND FISHERIES. 
The Oodllng Hoth (Cai^ocapsa pomomlla, L.). 



1, Oaterpillar; 2, Pupa; 8, Moth. AH natural size. 

4, Section of Apple showing work of Oaterpillar. 

TMs is a very small moth, but its caterpillars are, in most 
seasons, exceedingly destructive to the apple crop. They bore 
into the fruit and cause it either to drop prematurely or to 
decay rapidly -when it is stored. Sometimes apples attacked 
by this insect drop oflE as early as the end of June, and 
continue to drop throughout the summer. Upon examining 
apples that have dropped, or those that show signs of decay 
in the apple-house or store, it will generally be seen that there 
is a dark spot at the blossom end of the apple; a small hole 
can also be detected here, round which there is a collection 
of excreta and minute morsels of apple. If such apples 
are split in half, a passage - will be seen leading to the 
core, around which there is usually a mass of refuse 
(‘‘•fiass^’); and it will as a rule be discovered that the seeds, 
or parts of then^ have been eaten. If the caterpillar is still in 
the apple, it will be found near , the seeds, which appear 
to be the objects of its attack. If the caterpillar has 
forsaken the apple, a hole will be found on the side or 
some other part of the fruit, through which it has escaped. 

Though this is called the ‘‘ Codling moth,” it by no means 
confines its attacks to Codlings, but was probably thus named 
because Codlings and some of their varieties, the Eleswick 
Codling, for instance, are somewhat early, and, being large 
apples, make a great show on the ground when they falL 
varieties of apples having deep, open ‘‘ eyes,” and large dried 
tufts of the calyces surrounding them, like the Codling, the 
King Pippin, the Blenheim Orange, Margil, and Cox’s Orange 
Pippin, are more liable to be infested than varieties like3.the 
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Golden Knob, Russet, Nonpareil, and others, the ‘‘eyes” of 
which are more closed up. This insect also attacks pears, 
sometimes rather severely. 

This attack is not always recognised as being due to insect 
agency. It frequently happens that an unusual fall of apples 
is said to be the “summer drop,” attributable to want of 
vigour in the tree, or to the weather. No trouble is taken to 
examine the dropped fruit, and the caterpillars escape from it 
in due time and conceal ^emselves, in order to pupate and 
produce moths for another attack. When infested fruit 
is taken into store-rooms, the caterpillars creep out and get into 
chinks and crannies in the walls and floors, from which the 
moths come forth and fly to the nearest apple trees in the 
following spring. 

The Codling moth is very troublesome in France, Germany, 
America, Canada, Australia, and Tasmania. In the last-named 
country it is so destructive that the Legislature has passed 
an Act for its repression. 


DesoripHon. 

The moth (Fig. 3) is not quite three-fourths of an inch 
across the wings, and is about the third of an inch in lengib. 
of body. The fore wings are deep grey, with many wavy lines 
of a brown hue. At their extremities there are oval patches 
of a deep golden colour, by which this moth can be easily 
identified. Its hinder wings are darker, having a golden 
tinge, and a lustrous shimmer. When the moth is at rest 
during the day, it is an insignificant object, sitting on the 
trunks and branches of apple trees, or on railings, fences, and 
hedges, -with its wings folded in the form of a roof over its body. 

The egg is fiat and somewhat oval in shape, more like 
a scale than an egg, and about the size of a small pin’s head. 
When first laid it is pearly white but later a reddish ring 
shows on it. 

The caterpillar is at first greyish white in colour, with a 
shining black head, three pairs of claw feet, four pairs of sucker 
feet in the middle of the body, and a pair at the end. When 
-full grown (Fig. 1), it is nearly three-quarters of an inch long, 
tiie head being brown and the body fle^-coloured or light pink. 

The pupa is yellow-brown with spines on the abdominal 
segments; these spines aid in pushing the pupa out of the 
cocoon previous to the emergence of the moth. 

V 

Life History. 


The moths appear about the end of May, hying from place 
to place and from tree to tree in the late afternoon and evening, 
the females placing their eggs angly upon the apple when these 
ere abopt h^-pn-inch in diameter. In the American literature 
there are records of the eggs being laid on leaves, not only in. 
experimental breeding cages but also in the open. The 
‘ rfumber of eggs laid by one fmale may, peidrapB,, be ^0.1 

tte ten days er lcngsic^--«<xHadiag,'‘* -^ " 
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' caterpillar hatches out. It enters the apple at the ‘‘eye” or 
calyx and tunnels to the centre to the seeds upon which it 
feeds, pushing back, in its progress, morsels of core, pulp and 
excrement, to the outside. Occasionally the caterpillar enters 
at other parts of the apple, at the side and, it may even 
be, at the stalk end; entrance may be made also where two 
apples touch. From about three weeks to a month may be 
reckoned as the average duration of the active larval stage. 

After the caterpillar is full grown, and has eaten the greater 
part of the seeds and the flesh round the core, it bores a 
hole from the centre to the rind of the apple, through 
which it makes its exit. If the apple is on the ground, 
the caterpillar on leaving hides itself underneath any rubbish, 
or crawls away to a neighbouring stem. Should the apple be 
etill upon the tree, the caterpillar crawls down the branches 
and stem, or .lowers itself to the ground by a silken thread. 
Large numbers of caterpillars pass the winter on the stems, 
where they construct cocoons with little bits of bark knit 
together with silk, or composed of silk alone; they may simply 
get into a convenient crack or crevice in the bark, and surround 
themselves with a silk case, gummed over with a sticky fluid. 
Sometimes the larvss conceal themselves in cracks in posts and 
fences, or under the bark of trees, under cover of bands on the 
tree or anything leaning on the tree, and even under rubbish 
and dead leaves, and pieces of branches and twigs near the 
trees. When the caterpillar is taken in the apples into the 
apple store, or apple house, it comes from them in due time, 
and hides underneath any woodwork, or in cracks in the walls 
or floor. 

The caterpillar does not usually pupate until the first 
approach of spring. There is normally only one brood in a 
•season, but in some cases there are two. 

Methods of Prevention and Remedies, 

I. In order* to induce the caterpillars that are crawling up or 
down the apple trees to congregate at certain points, bands 
made of old oil-cake bags, well-washed manure bags or hay 
ropes, should be tied tightly round the stems close to the 
ground early in July. To make these fit closely to the trees, 
and also to remove the temptation for the caterpillar to conceal 
itself before it reaches the band, all rough bark must be scraped 
■off by means of a suitable implement. This bsmding is prac¬ 
tised to a large extent in America, Canada, and Tasmania* 
It is made compulsory by law in the last-named country, 

as well as in California, that apple trees should be banded 
in this way in early summer. These traps must be examined 
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at frequent intervals in snmmer and antamn, and the cater¬ 
pillars in the folds of the bands destroyed. 

II. “ Windfalls ” or drops ” must be cleared away as soon 
as possible, and should be disposed of at once : if not fit for 
sale, they should be given to pigs. In orchards, sheep, 
pigs, and poultry are useful, as they generally eat the ‘‘ drops 
and maggots as fast as they fall. Where cider is made, the 
ground where apples have lain in heaps should be well gas-limed 
and dug deeply, and all rubbish near burned. The walls of 
apple-rooms and stores where the apples have appeared to be 
infested should be well swept and lime-washed in early spring. 
The floors, also, and shelves should be well scrubbed with soft 
soap, and fine netting fixed over windows and ventilators to 
prevent the moths from escaping. 

III. Spraying the trees with caustic alkali wash in winter 
does much good, by removing the rough barl^ &c., beneath 
which the larvss are hibernating. 

IV. Spraying with Arsenical sprays so that the young cater¬ 
pillars may be poisoned before they gain entrance to the fruit. 
There are two sprays which can be used for this purpose:— 
Paris Green and Arsenate of Lead. The trees should be 
sprayed directly the blossom has fallen, not later than a week. 
This is because the calyx or eye remains open for that time and 
the fruitlets are upright in position; the arsenic thus lodges in 
the eye, and when the calyx lobes close over they keep the 
poison in position. Spraying after the eye is closed is of 
doubtful benefit. 

For the Paris Orem spray use 1 lb. of Paris Green, 1 to 2 lbs. 
of freshly slaked lime and 200 gallons of water. 

The Arsenate of Lead spray is made as follows :—Dissolve 
1 ounce of arsenate of soda in a little water, dissolve 3 ounces 
of acetate of lead also in water. Pour these two into 10 gallons 
of soft water: 1 lb. of treacle added helps to make the liquid 
stick. 

V. The blue and other tits, as also poultry, do much good in 
orchards by devouring the larvae. 

VI. All rubbish and dead wood should be cleared away from 
apple trees. It is most desirable that all barrels that have 
brought apples from abroad should be burned, especially those 
consigned to country towns, as many of these have cater¬ 
pillars or pupae in Iheir cracks, which produce moths. This 
would help to prevent the constant fresh importations of this 
pest into the country. 

4, 'Whitehall Place, London, S.W., 

June, 1896. 

Revised, September, 1905. 


The Board of Agriculture and Fisheries would be glad if 
recipients of this leaflet would make it known to others ifiierest^ 
in the subject Ot^es may he obtained free ef charge emd post 
free on application to im Secretary^ of Agr^^chmwe 

CThdFisheries^ 4, Whitehall Place^ 
ffpphmUmsoaddressed need not he 

' iiliiliiillliii; 


; ^ u I 



Leaflet No. 81. 


BOARD OF AGRIOTTLTDRE AND FISHERIES. 


The Onion Fly (PhorUa c^etorum Meade). 



a and ib. Larva, natnral size and magpnifled; e and Pupa, natural size 
and magnified; e, Fly magnified; lines showing wing expanse and leng^ 
of body. 

The Onion Ply causes serious injuries to the onion crop in 
some seasons, and in E^lish market gardens, and farms 
■where onions are extensively cultivated, very many of the 
plants are frequently spoiled by the attacks of this fly. In 
cottage gardens and allotments the whole of the plants on 
the small onion beds of the culti-vators are often ruined by 
successive generations of this insect. It is also a source of 
great trouble to onion growers in the United States, and 
on the Continent of Europe. 


Appearance of infested Plants. 

The first indications of the infestation are sho'wn by the 
longest or first leaves of the onion plants becoming yellow, 
and afterwards whitish; if these leaves be pulled they easily 
come B-way from the stem, and gradually the other leaves 
become yellow and decay. The bulb will be found to be 
small and badly shaped, with dirty white maggots within its 
folds, feeding upon it, and eventually causing it to become 
rotten and useless. 

In other oases the outer, or lower leaves of the plants are 
seen to be lying on the ground, still green; while the leaves 
remaining upright and green feel soft' and flabby. 

Attacked bulbs decay, become slimy, and give off an 
offensive odour. * 

If infested plamts be examined it will generally be noticed 
that in the case of very young plants they are nearly eaten 
throtgh, just above the swellii^ bulbs, by the maggots 
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of the fly. In older plants with large bulbs maggots of 
all ages and sizes may be found within the bulbs. 

Onion plants that become yellow and show signs of 
drooping should be examined for maggots -just below the 
surface of the ground, a number of bulbs, if necessary, being 
cut open and examined. 


Description. 

The male and female flies of this species difiEer slightly. 
The male is dark grey in colour, with black bristles. The 
eyes are red and close together. Upon the thorax are four 
bright brown stripes and four rows of black bristles. The 
abdomen is ash-coloured, rather narrow, having triangular 
black spots down it which almost join each other. The legs 
are pitchy black. 

In colour the female fly closely resembles the male, but the 
abdomen is dark grey, with the end more pointed than in the 
male; the eyes are wider apart. 

Eggf ^.—The eggs are white, long, and somewhat oval, and 
can be easily seen without a glass. 

Maggot —^The maggot measures, when full grown, nearly 
one-third of an iilch in length, and is of a dull dirty 
white colour. The head end of its body is sharply pointed, 
and the head, which is furnished with a pair of black hooks, 
can be extended at will; the tail end is blunt, being cut off 
obliquely, and in the centre there are two brown spiracles or 
breathing pores; round the margin of the flat tail end there 
are eight prominences. 

Pupa .—The puparium or pupa case is chestnut-brown in 
colour, oval in shape, not so long as the maggot, and has the 
same tooth-like projections on the caudal end. On opening 
this puparium the white pupa may be seen with the wings 
of the future fly showing. 


Ufa Sistory. 

It is in April and May that the flies commonly proceed to 
lay their eggs. From six to eight eggs are laid on an onion 
. phmt, upon ^e neck of the onion, and sometimes even on the 
lower parts of the leaves, generally just above the ground. 
Maggots hatch from the eggs in from five to seven days, 
according to the temperature and other oonditions, and 
burrow down between the sheathing leaves into the bulb. 
They feed upon the contents of the cylindrical swelling, 
which can hardly |it this stage be styled a bulb, and move 
onto other plants. Later,vdien the bcilbs afe biger, th^y 
are occupied by many rasggots v^Woh'f^d^withdi^ 
cause them to Veoopne is 

ateo infested, /ae ^ - - 
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13 to 15 days, and sometimes longer,- feeding during that 
time upon the onion bulbs. The full fed maggot becomes 
a pupa inside the brown case, generally in the soil, but 
sometimes in the rotten bulb, and the fly appears in from 10 
to 20 days in the summer brood. 

There are several generations of this insect in the year. 
The flrst has been seen as early as the 25th of April in 
very forward seasons, and flies have been noticed through the 
autumn, and as late as November. Curtis states that he saw 
them alive in December. Maggots may often be found early 
in May. The winter is passed in the puparium stage in the 
soil of the onion beds, or it may be in the infested harvested 
onions which soon decay in the store-room. 


Methods of Prevention and Bemedies. 

1. Spraying with paraffin emulsion is a good way of 
preventing infestation. To make 100 gallons of emulsion 
the materials required will be:— 

Paraffin, 5 gallons. 

Soft soap, 1^ lb. 

Water (95 gals.). 

The soft soap should be. dissolved in three gallons of 
boiling water, and the paraffin may then be at once added 
and the whole churned thoroughly by means of a hand 
syringe until emulsified or “creamy.” The remainder of 
the water may then be added, and the paraffin emulsion will 
be ready for use. It may be applied on small plots of onions 
with a knapsack machine; on large breadths with a horse 
distributing naachine. The spray ^ould be dense and in 
the form of a mist. Spraying should be done early in the 
. season, when the onion plants are quite small, and be 
repeated twice or thrice, especially if heavy showers fall 
after the process. 

When the onion leaves are young and tender 10 to 15 
gallons of water extra may be added. A smaller quantity of 
emulsion may be made by taking proportionately smaller 
amounts of the materials—e.^., to make 10 gallons it is only 
necessary to divide by 10. 

2. Another preventive measure is to mix sand with a little 
• paraffin and place it at the base of the onion plants or work 

it into the soil. 

3. Sprinkling the onions with soot may be adopted with 
advantage, where onions are sown broadcast. 

4. Where the seed is sown in drills or shallow trenches- 
egg-laying may be prevented by earthing-up the onion plantS' 
well over the neck. 
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5. —^As a preventive measure it is recommended that the 
seed be sown in boxes under glass in February, planting 
the seedlings out in the open beds in April. 

6. When onion plants in a field or garden are noticed to 
droop and wither, all such plants shoidd be taken up and 
burned, or placed in quick-lime. They may be taken up by 
means of the little three-pronged fork used in market 
^dens, or some other handy tool, so that every particle 
of bulb and leaf is removed. 

7. —^Vaporite kills the ma^ots. 

8. A mixture of lime and soot, in the proportion of 1 bushel 
of soot to 2 bushels of lime, is useful. It should be very 
finely powdered, broadcasted over the infested plants, and 
lightly hoed in. 

9. Nitrate of soda, applied at the rate of to 2 cwt. per 
acre, should be used on infested land in order to stimulate, 
the plants and make them grow away from the enemy. 

10. Wherever it is possible, onions should not be grown 
^again, for at least one season, on land where this crop has 
been infested, as the puparia remain in the ground during the 
winter. All pieces of bulbs should be collected on infested 
land and destroyed, as the larvse occasionally pupate in the 
bulbs. If it be necessary to take two successive crops of 
onions on infested land the ground should be dug very 
deeply, two spits deep, and well limed, or gas-limed. 

4, Whitehall Place, S.W., 

July, 1896, 

Revised, June, J910. 


Copies of this Imflet , may he obtained free of ohdrge' cmc? 
jpost freeon OfpUcaUm to the Secretary^ of d 

twre and Fisheries^ 4, WhitehaU J^oe^ 

Letters qf qpplioation so ad^essf^ need ' 

A pamphlet containing ^ 

-other Pests injuriom to Fdrfk 
Obtained from the sM^el ^' s i ^ ^ 




\llli 


Ulfiill 





Leaflet No. 32. 

BOARD OF AGBIOULTUBE AND FISHERIES. 


Foul Brood or Bee Pest. 

Descriptim. 

Foal brood or Bee pest, a disease known all throogh. the 
centaries, is the most terrible scoarge of aplcolture. It 
spreads so rapidly by contagion in a single season, that, 
unless precautions are taken, a whole neighbourhood may 
become affected, and the chances of successful bee-keeping 
therein will be seriously imperilled, if not utterly destroyed. 

Foul brood is caused by amicroscopicrod-shapedbacterium, 
termed Baeillm alvei, which increases by cross-division, and 
has, under certain conditions, the power of forming spores. It 
is important to note that bacilli are present in the earlier 
stages of the disease, but in the later stages, when the brood 
has become rotten and coffee-coloured, or has dried up to a 
scale, the bacilli produce spores and then perish. These spores 
represent the seeds of the evil; they are a resting resistant 
stage tiding the bacterium over unfavourable conditions, 
and are capable on the return of favourable conditions of 
food, temperature, &o., of giving rise to the growing form of 
the bacillus. 

The spores are endowed with wonderful vitality. Freezing, 
carbolic acid, thymol, salicylic acid, beta naphthol, per- 
chloride of mercury, as well as creolin, lysol, eucalyptus 
and naphthalene, which evaporate at the ordinai^y tempera¬ 
ture of the hive, prevent the growth of the bacilli, but have 
much less action on the spores. From this it will be seen 
how great is the difdculty in curing foul brood unless the 
disease is attacked in its earliest conditions. 

Symptoms. 

When stocks are found weak, working languidly, with 
little desire to fly, very slightly profitable, and swarming 
little, foul brood may be suspected. If it is present, an 
examination of the combs will show some cells (many or 
few) containing dying or dead larvse, and others with their 
covers sunken or perforated (see illmtrations), the cells of 
healthy brood being usually compact, and the grubs plump 
and of a pearly whiteness. When healthy, the young larvse, 
pearly white in colour, lie curled up in crescent shape 
at the bottom of the cells. On the other hand, if diseased, 
they are found extended horizontally in the cell, pre¬ 
senting a flabby appearance, and of a pale straw colour. 
As they begin to decompose, the colour changes to brown. 
They then dry up till all that remains of them is a brown 
scale adhering to the side of the cell. Should the larvse 
survive until capping takes place, a few of the 'cell-covers 
will be found here and there slightly indented and darker 
in colour than those of healthy brood. The capped cells 
will be observed in irregular patches and mostly perforated. 
On removing the capping, the contents will be seen to 
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consist of a putrid, sticky, elastic, coflEee-coloured mass, 
formed of the rotting larvas. The bees do not seem to have 
the power to clean out the foul cells which consequently 
spread infection within the hive. 

Hives in which foul brood exists emit a sickly and 
unpleasant smell, and when the disease is of a malignant 
type and in a very advanced stage, the foul odour may 
frequently be detected at a considerable distance. 

It ^ould be noted that ‘‘ chilled brood ” must not be mis¬ 
taken, as it very frequently is, for foul brood. The dead 
larvae of “chilled brood” turn first grey, and afterwards 



\_JFrom a photogrmh Imt hy t'h.B D^a/rtment of Agfi<mltwro and 
Tomnioal InxtruotUm for Irelmd,} 

JB%g, 1. PortLoa of a ooxab affected by foul brood in an adyaxxoed stage. 
Xhe empty cells are those from ^hich healthy brood has been product, 
or whicSi have been ocoupi^ b7 diseased larree, the remains of which are 
not discernible in the nrmt. iil the capped cells bear the appearance of 
tisEing diseased. This Is indicated by the sunken cappings of me cells, and 
the nnmerona perf orations in the cappings. 

become nearly bladk, whereas in foul brood the larro turn 
at first pale yellow and then brown. The larvse in “chilled 
brood” fiffe also generally removed by the bees, which 
seldom, att^pt tq carry away larvss wldch have died from 
disease, unless disinfectants to arrest decomposition are 
used. . . 
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probably steal the honey, and in doing so carry away the 
seeds of disease and death, which are thus spread, until all 
the hives of a neighbourhood may be fatally affected. 

2. —Another very important point is that the bee-keeper 
may himself be the means of spreading the pest byindiscrimi- 
aately manipulating, first diseased, and then healthy hives, 
without taking proper precautions to disinfect himself and 
his appliances. 

3. —Combs which have contained foul brood retain the 
spores. The queen lays eggs in the cells and the workers 
deposit their honey and pollen in them. The honey and 
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[From a photograph lent hy the Department of Agriculture and 
Teclinical Iwttruotion/or Ireland.} 

Fig. 2. Portion of ooinb affected by foul brood, in a less advanoed stage 
than lig. 1. The raised cappings indicate that there is a good deal of 
healthy brood, bnt the presence of diseased brood all over the comb is 
indicated by the sunken cappings. 

H. A group of healthy cells; other healthy cells being observable all 
over the comb. 

P. Two groups of diseased cells, of which there axe many more. 

B. Healey bi^ emerging from their cells. 

H.L, Healthy larvae. 

P.L. Diseased larvae. Hote that these larvae are not lying like the 
healthy larvae. .. 

# 

pollen in this way become vehicles for the transport of 
the disease to the larvae in the process of feeding by the 
nurse bees. Under no consideration should infected hives 
or combs be exposed to the visits of bees. Carelessness 
in this respect may work immense mischief to neighbouring 
stocks and apiaries. 
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Prevention and Remedies. 

1. —The hives should be placed in suitable positions, and 
be kept clean, well ventilated, and weather-proof. 

2. _In endeavouring to get rid of foul brood, efforts must 

be made to raise to a high standard the lowered vitality of 
the bees, which first enables the germs of the disease^ to 
develop. Strong stocks only, with young and prolific 
queens should be kept, while good wholesome food, and 
freedom from dampness are also important. 

3. —When the bee-keeper has been in contact with diseased 
stocks, his clothes, appliances, and hands must be washed 
with carbolic soap, and other articles disinfected by spraying 
with a solution of one ounce Calvert’s No. 5 carbolic acid in 
12 ounces of water. 

4. —It was formerly thought that honey was the only 
source of infection, so that, if bees were starved xmtil they 
had got rid of the honey carried by them from the diseased 
hive, a cure would be effected. It is now known that the 
starvation method always fails when it is not supplemented 
by disinfection of hives, etc. 

5. —When the disease is discovered in a weak colony, the 
destruction of bees, combs, frames, and quilts, together with 
a thorough disinfection of the hive, is by fer the best course 
to pursue. The spores are then destroyed, and the source of 
infection removed. 

6. —If an affected colony be still strong, the bees may be 
preserved by mtJdng an artificial swarm which should then 
be placed in a straw skep and fed on syrup to which three 
grains of naphthol beta have been added to every pound of 
sugar used, the naphthol beta being dissolved in alcohol 
and added to the syrup while still warm. Medicated syrup 
is unnecess^ where the ventilation is perfect. 

The infected frames, combs, and q^ts. should then be 
burned, and the hive roasted, cleaned, and well painted. 
When the smell of the paint Iw disappeared, the hive will 
be ready for use. The bees must be confined to the skep 
for 48 hours, by which time all the honey they may have 
taken with them will have been consumed, and such of the 
bees as are diseased will have died. 

Note. —It may be added that in* the case of mild attacks 
disinfection or fumigation is sometimes resorted to, formalin 
being the chief agent used. In attempting such remedial 
measures, however, or remedial measures of the nature 
described above, it would be desirable, wherever such help 
can be procured, to seek the advice of an eMert. 

4, Wlutehall Place, London, S.W, 

July, 1896. 

Eevisad, May, 1907. 
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Sturfiioe OaterplUars. 
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1. Oaterpmar of iha Tomip Moth iA^ratU tegeittm'). 

2. Oaterpillar of the Heart aad Dart Moth (,Agretit eaelamaiionit). 

Plants oMacIced, 

TlieBe caterpiUaiB catise serious injury to many crops of 
the farm, market-garden, and garden, and particularly to 
mangolds, turnips, swedes, and potatoes. They, in common 
with caterpillars of other species—notably that of the Great 
Yellow tJnderwing moth—are styled “surface cater¬ 
pillars,” because they hide beneath the surface of the soil, 
and usually attack most kinds of plants at, or just 
below, the surface, and nearly always in the night-time. 
The “ cutworms” in the United States are similar creatures, 
and are so called because they cut the stems of plants 
asunder. Some of these American “ cutworms ” belong to 
this same genus of Agrotis. 

Young mangold plants, and mangold plants whose growth 
is retarded by drought, ajrS frequently cut through by these 
caoerplllars below the spSrfjice of the earth, and potatoes 
are also attacked, the caterpillars eating into the tuber^ 

P articularly where earthiug-up has not been well dohe. 

'uirnips, swedes, and uiaogolds are often spoilt by th^ 
caterpillars, whiph completely clear out the insides tiw 
roots, or so injtfre them that they become rotten. 

^Vh.eat and other com plants suffer seriously from_ 
caterpillars, efqpecially wheat in mild winters. 
is of ten attributed to wirewprms, Grasses in 
ticularly those with'thick bulbous stems, are ,1^. 
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these caterpillars, which do more injury to grass land than 
is generally imagined. Reports have also been received of 
damage to the cabbage, lettuce, and carrot, to garden plants, and 
to flowers and seedling trees. The caterpillars pass the winter 
in the ground in the caterpillar state, and are adversely 
affected by frequently alternating frost and thaw. Mild dry 
springs are favourable to these pests. Dry weather 
prevents the caterpillar disease, which is always more pre¬ 
valent in rainy seasons. 


Description and Life History. 


Agrotis segetum. —The male moth, rather smaller than the 
femie and lighter in general colour, has pale grey or grey- 
brown forewings; its hind wings are pearly white. The 
antennsB are combed. 

The female measures about inches in spread of wings; 
its fore wings are dark brown; the light hind wings are 
clouded at their posterior margin. The antennss ar.e plain 
and threadlike. 


Agrotis exclamaUonis. —Male paler than the female; fore¬ 
wings light brown, hind wings white. The antennse are 
slightly dentate, or toothed. 

Female red-brown in colour, the. forewings dark brown, 
and tide hind wings also brownish.' The antennro are plain 
and threadlike. The wing expanse is about inches and 
the length of the body about three-quarters of an inch. 

Caterpillars. —^The full-grown caterpillars are nearly 
inches long. One species can be distinguished from the 
other only by careful inspection. Close observers will 
note that the Agrotis exclamationis caterpillars (No. 2) are 
darker than those of Agrotis segetum (No. 1), the former 
being brownish, while the latter are grey. The most 
important distinction, as pointed out in Buckler’s British 
Moths, is that in Agrotis exclamationis the quite black 
spiracles are always larger than the spots before and behind 
them, and that upon each of, at least, the first five segments, 
there is a pear-shaped blotch, rather darker than the body 
colour. 


Life History. —^The habits are the same in both species. 
Eggs like poppy seeds are Igdd at the begmning of the sum¬ 
mer, and fastened near the ground to the leaves of cultivated 
pkmts, and of plantain, goosefoot, duckweed, and many 
cruciferous weeds. Caterpillars cojne from ^hese in from 
10 to 12 days, and begip to d at once. \ , 

These caterpillars, lesd fePtd; tkedr; Mei ' appeamhce in 
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of Augnst, producing moths , the same autumn, and rein- 
forcing the great army of entering larv».” During 
severe frosts they retire to cells in the earth. In the spring 
thej caterpillars, being nearly full grown, feed most 
ravenously, finally changing, about April and May, into 
reddish-brown pupae, in earthen chambers, in which state 
they remain for about a month. 


Methods of Prevention^ and Remedies. 

(1.) To prevent a recurrence of the attack it is desirable to 
lime infested fields with ordinary lime, or gas-lime finely 
powdered, and to plough deeply. Turnips and swedes that 
are infested should be fed off early by sheep. Land after 
roots where there has been infestation, should be limed, 
ploughed deeply in autumn, again' ploughed, but shallow, in 
spring, and not sown till Margh or April. It would be 
dangerous to sow wheat immediately after a badly infested 
crop of potatoes, turnips, swedes, or mangolds. 

(2.) Weeds must be kept down in fields and gardens, 
especially'cruciferous weeds, such as charlock, which afford 
shelter for the eggs and food for the young caterpillars.. 

(3.) The frequent stirring, with horse and hand hoes, of land 
having crops in drills, such as turnips, swedes, and mangolds, 
disturbs the caterpillars and kills some of them. Caterpillars 
or pupse escaping death by crushing are exposed to such 
birds as rooks, gulls, starlings, and lapwings. The harrow¬ 
ing of young wheat is also of considerable advantage. 

(4.) Fresh, pure, finely-powdered soot scattered on both 
sides of infested plants and lightly chopped in has proved to 
be of considerable benefit. It keeps the caterpillars off, at eil 
events for a time, and gives the plants a chance to grow 
away, at least in ordinary seasons. In seasons of extreme 
drought this application should be repeated. 

(5.) Lime mixed with soot in the proportion of 3 or 4 bushels 
of very finely powdered lime to 1 bushel of soot, forms a 
pungent compound found to be very useful in similar 
caterpillar-attacks, and should be sprinMed close to infested 
plants. The beneficial influence of soot and lime is probably 
due as much to its stimulating growth as to any direct effect 
on the larvae. 

(6.) Eainit, put on in a similar manner, near to infested 
plants; has a marked effect upon the caterpillars under 
certain climatic conditions. It is desirable to force the 
plants on with small repeated dressings of artificial manures, 
such as guano and nitrate of soda. 

(7.) Potatoes should be well ‘f earthed” where there is any 
fear of infestation, and the earthing should be done early 
in the season. 
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(8.) In market-gardens and gardens, and in the case of 
valuable crops, as cabbages, lettuces, celery, radishes, carrots, 
and herbs, hand picking is advocated. The workers, pro¬ 
vided with a lantern, and armed with a blunt knife or a pointed 
piece of wood, make a round of the plants at night, and dig 
up and collect the caterpillars. On a sniall scale this 
measure, though tedious, may be very effective. 

(9.) In Arriprina there are numerous records of successful 
treatment by poisoning the caterpillars. This may be done 
by spraying clover or grass or other plants with Paris Green 
(1 lb. Paris Green to .'50 gallons of water, the mixture to be 
kept well stirred) afterwards tying these sprayed plants into 
bundles and distributing them at intervals amongst the crop. 

The caterpillars eat the material so treated and are poisoned 
by the Paris Green. It must be remembered that Paris G:reen 
is a dangerous poison; those using it must not inhale it or 
allow it to get into cuts in the hands, and neither grazing 
animals nor poultry should have access to fields where the 
Paris Green treatment is being practised. 

4, 'Whitehall Place, London, S.W., 

* July, 1896. 

Bevised, September, 1904. 
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The Board of Agriculture and Ftsheriea would le glad if 
recipients of this leaflet would ndtinB it Imown to others 
interested in the suh^'eet. Copies may he obtained free of 
charge and post free on application to the Secretary, 
Board of Agriculture and Fisheries, 4, Whitehall Blouse,' 
London, 8.W, Letters of appUcoMm so addressed need not 
be stamped. 
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The Woolly Aphis, or Apple Root Louse. 

QSchisoneura lanigera.) 





1 

1. Winged female, magnified; and line showing natural size. 2. Wingless 
viviparous female, magnifl^.* 3. Apple twig, covered by woolly aphides. 


Distribution, 

This insect is always, more or less abundant in old and 
neglected orchards and apple plantations where the trees 
are unpruned and are covered with moss, lichens, &c. Un¬ 
fortunately this pest is also sometimes seen in orchards 
recently planted. Nursery stock is frequently unwittingly 
sent out with families of the Woolly Aphis on the plants. 
It is especially on such young material that these plant-lice 
do so much damage. Dispersal by the agency of wind is 
not unimportant, but by far the most common way for the 
pest to be distributed is on infested nursery stock. Not 
only has the Woolly Aphis been carried from orchard to 
orchard in Britain in this way, but also from country to 
country, until it is now found in every part of the world 
where apples are grown. This Woolly Aphis, although 
termed also the American Blight, was originally a European 
insect; it is now a cosmopolitan pest. 

* lE^gure 2 is reproduced, with permiesios, from Mr. 9r» B. Buckcon'z 
«British Aphidefl.” . ‘ 
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Iv^v/ry caused. 

Not only is the apple attacked but the pear is also 
sometimes affected. All varieties of apple in this country are 
sabject to the ravaf^es of Woolly Aphis, but perhaps the old 
Bibston Pippin suffers most of all. The Blenheim Orange, 
Oox’s Orange Pippin, and Lord SnfSeld also suffer severely. 
Those trees a soft rind are most affected. Certain 
experiments conducted in Victoria tend to sho'w that vrith 
apples grafted on Majetin and Northern Spy stocks the roots 
are free from attack. 

Infestation naay be on the main trunk, on the branches, or 
on the roots ; in overwhelming attack the leaves are also 
infested. The fact that the Woolly Aphis lives below 
ground on the roots should be carefnlly noted, as the above¬ 
ground parts, though cleared of the insect by treatment, 
nmy, unless tr^tment has been extended to the root-infesting 
individuals, receive a new infection as a result of migration 
from below. In America the subterranean form has been 
called the Apple Root Louse, and Professor Stedman of 
Missouri has shown that there can be migration from the 
trunk to the root, and from the root above-ground to the 
trunk - ‘ ■ 

The Woolly Aphis feeds,..iifce all aphides, by puncturing 
the epidermal tissue and th^ draining away the sap by 
means of its proboscis. Not only is the tree weakened, but 
sw-ellings or galls result which later on crack, an appearance 
being produced resembling the lesions caused by the canker- 
fungus. Sheltered in the canker-like cracks, the aphides 
are more difficult to reach by treatment. 


Description amd Life Bistory. 

The Woolly ApMs belongs to -the genus Sehieoneuru. 

of *6 nerves or veins on the wings is 
^hsed to di^ngmA between different groups of apMdes. 
^e chief - rem of the fore-vrings gives off three brandies ; 
me branch furthest away from the insertion of the wing forks 
toto two in members of the genus Schieoneura. and this 

d^ngmshM Schtmnewa ficim another aphis that infests the 

V pond has pro- 

V as oomMes or hoSev 

tubes are absent in Schizoneura. 

1 , Jrif W readily be recognized in an orchard 

by the ma^ of white woolly substance formed by the 
b^tod f^es which are sheltering in the oreviis of 

^ s®f«<»nce arises as an eaaordlnn 

^m gM m the back of both the young had mK 

the trees. ^ .wd™ 

iiay be ■ 


cairned by the yrmi 
this m&telkal y oxuog 
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Various forms of the Woolly Aphis are found in the course 
of the year’s cyclewingless females that^ produce live 
young; winged females that are also viviparous; and 
males without wings, which pair with wingless egg-laying 
females. 

The wingless viviparous females are oval in shape and 
purplish-brown in colour. Numerous white threads pass 
from their backs. Tneir antennae and legs are very short, 
and in colour are dark reddish-brown to black. Such wing¬ 
less viviparous females may be found all the year round. 
They give rise to great numbers of young (so-called lice) 
which are at first of a dull yellowish colour but later become 
purple-brown. It is the woolly material secreted by these 
that gives rise to the festoons mentioned above. These lice 
on becoming adult produce live young in turn, and a number 
of such generations can be produced in the summer. 

Winged females may appear from July till September. 
These females are dark chocolate-brown in colour; they 
assist in spreading the infestation. This winged generation 
does not appear to arise commonly. Mr. Theobald mentions 
having found the winged females once. During the season 
of 1907 a careful observer, specially on the look out for 
this winged generation in a district where Woolly Blight 
abounded, failed to find the winged females. 

The wingless males and wingless egg4aying females occur 
towards the end of the season. They have no piercing 
proboscis. The egg-laying female is reddish-yellow in colour 
and is very smajr, seldom exceeding ’003 of an inch. One 
egg is laid and then the female dies. 

The eggs are laid in crevices in the bark, near the base of 
the tree, and remain unhatohed until the^ next spring; the 
larvae foom the eggs develop into wingless viviparous 
females. The number of sexual individuals seems to be 
small. Mr. Theobald says,* “ As far as observations carried 
on over the past 20 years go, I can only say that this sexual 
brood is extremely rare in this country. Twice in 12 years 
it has occurred on one tree constantly kept under observa¬ 
tion.” 

It is from viviparous females, hibernating under cover of 
crevice and moss and lichen, that the next year’s generation 
chiefiy springs. • 

Natural Enemies. 

There are not many natural enenaies that do much good 
in checking the increase of this pest. Possibly the woolly 
excretions and oily globules that surround the insect keep 
off the various foes which attack unprotected plant-lice. 

The larvas of Lady-birds {Ooccinellidce) devour them, 
as also do the adult Lady-birds. Larvfls of several species 
of Hover Plies {8yrpM^) also feed upon them, but not 

* Report on Eoonomio Zoology for the year ending April let, 3907, 
page 84. 
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to the same extent as upon other 

Flies and lohnenmon Flies are seldom fonna attacKin^ 

them. Small dipterons larvse of the 

on the subterranean form. Perhaps the Tits 

do most jrood in keeping do-wn this pest The^ liWe bii^s, 

esneciallf the Blue Tit, do inestimable good by devomi^ 

Woolly Aphis and other pests all the year round, and should 

be protected in every orchard. 

Methods of PrevenUM, and Remedy. 

(1 ") T tiia Might is especially prevalent inneglected orchards, 
whei4 the trees are set close together, and have their trunks 
and boughs covered with lichens and moss, and where rank 
grasses grow below. These points should all receive attention 
and be remedied at once. Till now, in order to remore lichens 
and mosses, and destroy hibernating insects, a <»ustao alkali 
’WBsli jbAS 1)6611 r6coniiii6ii<i6(i conipos6(i of 10 Id* of c&tistio 
soda, 10 lb. of carbonate of potash, and 100 gallons of water, 
to whidi 2 or 3 Ib. of soft soap were added. Numeroiw 
records testify to the value of ttiis wash. Recent experi¬ 
ments, however, conducted by Mr. Spencer Pickering at 
Woburn, have resulted in a more efiBcient Winter Wash. The 
directions for making 30 gallons of this soda-emulsion wash 


Dissolve li lb. of soft soap in 1 gallon, of water by 
heating it; add to this gradually 2 gallons of parafto, 
churning up the whole with a syringe fitted with a rose-jet, 
until it becomes a thick creamy emulsion ; stir this emulsion 
into 27 gallons of water in which 6 lb. of caustic soda have 
previously been dissolved. 

Tn using this wash the face, hands and clothes of the 
workmen must be protected. See also Leaflet No. 70 ( Winter 
Washing of Fruit Frees). 

(3.) Another plan likely to do good is to whitewash the 
trunks of the trees. Before this is done all the rough bark 
must be scraped ofC, so that a smooth sui&ce is made to take 
the wash, ^e best “ paint ” to use is one made of soft soap 
and lime, as follows:—^1 lb. of soft soap, 1 gallon of lime, and 
a small quantity of size, mixed with just sufficient warm water 
to form a thick whitewash. 


(3.) In destroying this insect during the summer and 
when it is on the young wood, washing to be effectual should 
be commenced directly the first traces of the white wool 
appear. Ordinary soft 80 «q> and quassia wash rnay be used, 
but psrafiSn emulsion (See Leaflet 16) has been fc^d best for 
this aMack. 


(4.) With t^ard to the attack on the, fO«cts, $ 
should be taken to aea that aH young stock is olep 
pl a ntin g. l£aayh»QSsbft|hQ^‘imtloUBe!’^<h^thbs4! 
are seen, the hroM i^iqtid bO ‘^ftmed Sttis 
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\KTiere the root form is conmiitting havoc, the best plan is 
to use bisulphide of carbon. This should be injected into 
the soil in four places about two feet away from the trunk 
of the apple-tree. For each injection one fluid ounce of 
bisulphide of carbon is sufficient for a good sized tree. It 
should be injected into the soil so as not to come into actual 
contact with a root. The liquid would harm the root, but 
the vapour is harmless. 

This plan works very well and should invariably be 
followed when any white wool or rough lumps are seen on 
Bie roots of trees that seem to be in an unhealthy state. 
On exposing the roots the signs of Woolly Aphis can easily 
be noticed and the remedy should then be applied around 
the trees. 

It must be remembered that both hydrocyanic acid gas and 
bisulphide of carbon are very poisonous ; and that the latter 
subst^ce is highly inflammable, and should not be brought 
near a light—^the operator should not even be smoking. 

(5.) Kainit hoed in round Ihe roots has been found 
efficacious in Canada. 

(6.) In Australia two varieties of apples are said to be proof 
ag^st the action of the Woolly Aphis by reason of their 
bark being hard and their tissues close, Ihus resisting the 
action of the beaks of the insects. These are the Northern 
Spy, an American Apple, and the Majetin, a Norfolk (England) 
variety. Apples in Australia are now always worked upon 
these stocks. Mr, French, Government ilntomologist of 
Victoria, says, ^‘Before the advent of these excellent blight- 
proof stocks, the Majetin and the Northern Spy, it was 
exceedingly difficult to find in most orchards an apple tree 
that was clean or in perfect health. Now, writh a little care 
and attention, the fniit grower, as a rule, may snap his 
fingers at the American Blight.” Mr. T. W. Kirk, Govern¬ 
ment Entomologist of New Zealand, has also given a list of 
varieties that are specially resistant. 

Orohardists in Great Britain rn^ht profitably pay attention 
to this subject, which has been much neglected here. The 
two varieties, Northern Spy and Majetin, do not seem to be 
known in this country to the majority of growers and 
nurserymen. 

4, Whitehall Place, London, S.W., 

October, 1896, 

Revised, January, 1908. 


The Board of Agriculture and Fisheries would be glad if 
recipients of this leaflet would make it known to others 
interested in the subject. Copies may be obtained free of 
charge and post free on application to the Secretary^ Board 
of Agriculture and Fish^deSy 4, Whitehall Place. London^ 
h.W. Letters of application so addressed need not he 
stamped. 



Leaflet No. 86. 


BOARD OF AQRIOTJLTDRE AND FISHERIES. 


/ 



1. Fly magnified. 2. Larva ma^fnified. 3. Pupa, natural size. 
Lines showing^ natural size of Ply and Larva. 


Great injury is frequently caused to celery and parsnips 
by the larvae of the Celery Fly {AcAAia heraclei^ formerly 
knoTOL as Tephritis onopordinii). In mild seasons they are 
found injuring the leaves even in winter. In one bad 
attack which occurred in 1895, larvae were foxind in the 
leaves as late as the beginning of December. Parsnips are 
also attacked by this fly in some seasons, and the affected 
roots are consequently small, much forked, and generally of 
a bad shape. 

The larvse make mines or passages in the leaves, and feed 
upon the soft juicy substance. The leaf soon contracts, blister¬ 
like patches appear, at flrst pale and later brown, in which 
larvae can be foxmd, and after a short period it shrivels up 
and is utterly useless to the plant. In the case of c€der]y planto 
thus infested the stalks, or stems, that have been earned dp 
in order that they may become blanched, cannot grow and 
fill out properly. Sometimes the plant is kill^ or the 
celery is small, green, and bitter in flavour. 

The larva of another‘fly, the Celery-stem fly {Piophila api€)^ 
tunnels down the blanched stalks between the folds close to 
the somewhat bulb-like end, evidently feeding upon the sweet 
juice. Its passage down the stems can be distinctly traced 
by rusty marks, which materially injure the appearance and 
the flavour of the celery, and in some cases cause it to rot. 


The fiy (Fig, 1) first appears ip April; it is 
one-eighth of an inch ip 


of nearly half an 

or, as Meigen terms , it,] Mhms: 
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part of the body lighter coloured. The wings are transparent 
and iridescent, with oblique lines of brownish or rusty spots 
running through them, and the poisers are of a dark yellow 
hue. The eyes are deep green in colour; and the six legs 
are dark yellow and covered with black hairs. When the fly 
is at rest upon the plants its wings are folded in an upright 
direction. The female fly is larger than the male. 

The larva is white to very light green, without legs, and 
the dark line of the alimentary canal is visible along the 
back. The body is thick, pointed at the head and squared 
off at the tail end, upon which there are black tubercles. 

The puparium is oval, of a light yellow colour, barrel- 
shaped, much wrinkled, and about one-eighth of an 
inch long. 


Life History. 

The fly places its eggs singly upon the upper sides of the 
celery and parsnip leaves. Many eggs are laid by one 
female. The eggs are hatched in about six days, and the 
larvae :from them at once bury themselves in the leaf tissues 
and form mines within them. In about 14 days the larva 
changes to a pupa inside a pupa-case or puparium, either 
remaining in the leaf or falling to the ground. The fly 
hatches out in a few days, and there are several broods or 
generations in the course of the summer. The last genera¬ 
tion remain in the puparium stage in the earth and also 
on pieces of leaf and stalk throughout the winter. 

Methods of Prevention and Remedies. 

1 . —When the celery crop has been taken from the trenches 
the earth should be carefully levelled and well dug, and the 
upper surfece buried deeply to prevent the flies from coming 
up from the puparia that are found in the soil. This should 
also be done in the case of infested parsnips. 

2. —If infestation is severe, a number of puparia will remain 
in the soil. These puparia should be destroyed either by 
skimming the surface layers and burning, or else by a 
dressing of gas-lime. 

3. —Directly the celery or the parsnips have been dug, 
every particle of foliage and stem should be collected and 
burned. If it is merely put in lumps or upon compost heaps, 
or mixens, not in active fermentation, it is most probable 
that the puparia will be carried out with manure for celery 
or parsnips, or other crops grown near, and the flies will issue 
in due course. In cases where the foliage and stem cannot 
be conveniently burned they should be deeply buried. The 
pest will not be stamped out unless celery and parsnip 
growers are most particular in destroying the remains of 
infested plants. 
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4. —^Thistles also shonld be kept down. Onrtis says that 

the fly infests the “ Cotton Thistle,” Oru^ordvm okcomthium. 

Meigen and Macqnart both say that it infests thistles in 

France and Germany. 

« 

5. —It is desirable to force rapid leaf growth where there 
is a bad attack. Nitrate of soda mixed mth a little agricnl- 
tnral salt, also frequent and heavy watering, will effect this. 

6 . —Finely-powdered soot or lime scattered over the plants 
while the dew is on them might prevent the jdies from 
laying eggs upon the leaves. A mixture of finely-powdered 
soot and lime in the proportion of one bushel of lime to 
three bushels of soot has been found efbcacious, if put on 
when the leaves are damp from dew or rain. 

7. —Spraying the plants with various preparations has 
proved to be the most beneficial treatment. A mixture of 
paraffin and soft soap and water, at the rate of a quart of 
paraffin and half a pound of soft.soap to 10 gallons of water, 
has been found very effective. The paraffin and soft soap 
must be thoroughly incorporated in a small quantity of hot 
water before being mixed with the cold water. A spray made 
with a pint of carbolic acid and half a pound of soft soap 
to 10 gallons of water has been'tried also with advantage. 
These preparations should be sprayed lightly on the plants 
by means of a knapsack machine, and will prevent the flies 
from laying eggs upon them. It will be necessary to spray 
twice or more during the season. It is especially upon 
young plants that this treatment is so beneficial-—the first 
generation of the flies being kept oflf the plants others do not 
appear. 

4, Whitehall Place, S.W., 

March, 1897, 

Revised, August, 1905. 


The Board of Agriculture and Fisheries wouH 
recipients of this leaflet would make it "known to 
interested in the subject O^es ma^ be obtain^ 
charge and post free on application te the Secrewf%2 
AgriiniUurecmd 
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Cultivation of Osiers. 

The term Osier is popularly used as comprehending all 
trees or shrubs of the genus Sulix which are cultivated 
as a crop to be converted by the basket-maker and similar 
craftsmen into various articles which are known as “ wicker 
work/* The genus 8alix includes willows, sallows, and 
osiers. Most of the kinds grown for a crop in the Pen 
district are, it is stated, really willows, and not osiers ; that is 
to say, if they were allowed to grow to their full height they 
would attain the dimensions of trees. 

Osiers are grown in enclosed plantations, which are locally 
known as holts. The produce of the osier holt is known 
commercially ^ “rods.” 

SoU and Situation. 

The most suitably soil for the growth of osiers is a deep, 
rich, moist, alluvial soil. Any good clay may be planted if 
sulficiently moist. Peat, moor, and hot ^vels, are absolutely 
unsuitable. Though water is requisite, a holt will not 
thrive in stagnant water. 

In the village of Mawdesley (Lancs.) willows are grown 
under similar conditions to ordinary farm crops, and the rods 
have acquired reputation for strength and durability. It is 
to the comparatively dry method of culture that the special 
toughness of the rods is attributed. 

In the Pen district osiers are chiefly grown along water¬ 
courses, on land which is subject to flooding. A variety of 
circumstances contribute, perhaps, to this situation being 
almost universally selected. It is not merely that this is the 
natural habitat of the genus, and that the soil is suitable, 
but the convenience of having close at hand water carriage 
for a bulky and heavy crop, which must be for the most 
part removed in a green state, has no doubt tended to restrict 
the growth of osiers almost entirely to the neighbourhood 
of rivers. An additional reason for the selection of such sites 
is, that the periodical winter floods bring down from the 
uplands a considerable quantity of soil which acts as a 
fertiliser. Plbods, however, are occasionally the cause of 
considerable injury to the holts. An ice flood cuts the rods 
and seriously damages them. Sheet ice settling down oh 
the holt will entirely destroy a crop, as in 189d; and a spring 
flood which covers the young shoots will kill ^umi 

freshets, which disappear quickly md which die cise 
above the tops of the rods, do no ham. 
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Preparing the Land. 

Tlie site o£a holt having been selected, the land should be 
thoroughly cleaned during the summer before planting, 
and it may be worth wh^e to give it a complete summer 
fallow. Before the winter sets in it should be thoroughly 
stirred, either by digging or ploughing, to a depth of 14 or 
16 inches. 

If the soil is not naturally rich, it should be manured. On 
a large plantation in the Mawdesley district the manure 
which finds most favour is a Manchester production prepared 
principally from night soil. One ton per acre is usually 
given, this amount being repeated in spring, with an 
additional dressing a month or two later if the soil is poor. 

Soot is a good preparation for the crop on account of its 
insecticidal properties. 


Planting cmd After Management. 

Planting should be done in February or March. Sets 
cut from wood of two years’ growth are preferred, but a 
good many one-year sets are used. They should be 16 or 18 
inches long, and about 10 to 12 inches of the set should 
be in the ground, f Still shorter sets of 14 inches are often 
planted.) About 19,000 to 20,000 sets are required per acre, 
the distance apart being about 18 inches. The cuttings may 
cost 10s. per 1,000, the total cost of preparing and planting 
being variously estimated at from 14Z. to 2U. per acre. 

During the spring and early summer the spaces between 
the rows must be kept clean by hoeing and forking, 
but the latter must be done with caution where the roots are 
near the surface. The cleaning should be completefl^efore 
the middle of June, or at latest by nodd-July, or theosiers 
will be injured. Where Bindweed is prevalent it is liable 
to ruin the crop, and a final June cleaning would not be 
sufficient. The cost of cleaning is variously estimated at 
from 11. to Zl. per acre per annum for the first two years. 
After that time the expense of cleaning is much less, as 
the dense and rapid growth of the osiers stifles and smothers 
all other vegetation. It may be mentioned in passing that 
the young shoots from an established stock will sometimes 
imke a growth of as much as 18 inch^ in tfie coutisie of a 
single week, but such a growth is probably rare; during the 
present season, however, it was attained in the Fens. 

Under the most favourable circumstance the newly- 
planted holt will be at maturity after ^ period of years 
but as a general rule four or five years' miM; before 
its full development. Exceptionally, qMte; k Mr^ iarim is 
produced in two yewe, but this ? SiT, ' 

A bolt pltoted, 
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Varieties of Osiers Groim. 

The willows and osiers nsnally grown in the Pen district 
are known locally by names indicative either of some 
characteristic of the tree or of the country from which it has 
come. The favourite sorts are :— 

Glibskins, —In some situations this kind is particnlarly 
liable to “ scab”; it is now seldom planted. 

Black Mauls, —Small, but hard and tough, and conse¬ 
quently valuable. 

Grem Sucklings. —A hea^y cropper, but not liked by the 
basket-maker; this sort is of poor quality. 

Welsh Osier. —^This has a very bitter rind, which is dis¬ 
agreeable to all animals; it is planted on the outsides of 
holts. 

* Black Hollanders ; Mottled Spaniards ; these kinds are 
now seldom planted. 

Cane Osiers; and Dutch Bed : the latter being a small 
sort used only by market gardeners for binding purposes. 

Most of these have been botanically determined at the 
Boyal Gardens, Kew.* Cuttings of a dozen kinds were 
obtained from a practical osier grower in Hunts ; and it was 
found that GlibsJdnSy Black Mauls^ Green Sucklings^ and 
Black Hollanders were all varieties of Salix triandra. The 
Welsh Osier is known botanically as Salix purpv/rea,^ the 
Mottled Spaniard as S. dedpiens^ and the Cane Osier as 
8^ virninalis. 

A certain proportion of the coarse-growing osiers may be 
g^6wn, as the basket-makers require some strong stout rods 
for uprights; where they are not grown their place is 
supplied by leaving a portion of the holt to grow for two or 
three years. 


Cutting the Bods. 

The osiers attain to their full growth by the middle of 
September. They will make an average growth of 8 or 
9 feet, and, occasionally, as much as 13 feet, in a single 

season. _ 

Cutting the rods commences with the new year, if the 
holts are accessible. Sometimes, however, floods or other 
circumstances prevent the early cutting, and the process h^ 
to be postponed. It is, however, considered very desirable 
to out before the sap rises, as the stocks bleed, and the new 
growth is less vigorous, if the sap has risen before cutting. 
The rods are out with a sharp hook, somewl^t like a slroxig 
reapingi^hook; a clean cut, without splitting the rod, is 
essentialli^necessary. It is also very important that the ro^ 
should be cut so low down that only a short spur of the old 
wood is left; otherwise numerous buds are left, the result 
being many weak shoots in the next year in place of a 




16465 


* See Km JBidUtin, 1896, p. 143. 
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few Yigorous ones. As the rods are cut, they are tied up 
by willow bands into bundles or “ bunches.” Each bunch 
has a girth of 45 inches (an English ell) at a distance of 
1 foot from the butt end of the bunch. The “ ell band ” is 
secured in its place by attachment to another band, called 
the “ breech band,” round the butt end. A third band is 
placed higher up. An average crop will be about 150 
bunches per acre, and a heavy crop will reach to 250. 
A green marketing bunch will weigh 6 stones. 

Grrem rods are fresh cut and unpeeled. 

Brown rods are those which have been left to dry in their 
skins. 

White rods are those which have had the bark removed or 
peeled. 

Buff rods are produced by boiling green or brown rods 
and then peeling them; but the colour thus produced is 
imitated by dyeing. 

Peeling and Sorting the Bods, 

When the rods are to be peeled, they are placed with their 
butt ends in water, where they remain until the rise of sap 
makes the rind separate easily from the stick. (Sometimes, 
owing to carelessness, cut rods become dry owing to exposure 
to the air, and in that case they are put in a heap, watered, 
covered up, and sweated, or “couched” as it is called.) If 
the rods get too advanced in growth before peeling, the 
difficulty of peeling is increased, and the rods are damaged. 

The work of peeling begins as soon as any of the rods 
are fit. It is cMefiy done by women, who draw the rods 
through a simple instrument termed a “ break ” or “ cleave.” 
This divides the bark into strips, which are removed by 
hand. The children of the peelers sometimes assist in this 
latter operation. 

As the rods are peeled, they are sorted into three grades^ 
“large,” “Middlesboro/* and “small” rods, according to 
their size and length. They are then exposed to the air for 
a short time on racks, or reared against hedges or walls. 
When dry they are tied up in bunches of the. same dimen¬ 
sions as before, and stored away in sheds. . . ^ 


“ Skeming ” Bods. 

Rods which are adapted for the purpose, ahd which are^ 
in consequence, most valuable, are subjected to^anqiijber 
process known as “ skeining.” TbjL^ is the 
division of the rod by splitting it into fedu^ 
thin end of the rod is nicked.w^ .a kni|e,' 
circle into three s^tprs. 4 - MpH 
and the rod is dtS'^ 
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“ Bkeins ” are used for -weaving sieve and riddle bottoms 
and for making basket handles and similar articles. Green 
rods are “skeined” by the same process, for making eel 
grigs, &c. 

Hitherto the ordinary practice of most growers has been 
to sell the rods, when cut, to persons who peel, sort, and store 
them, but under cert^iin conditions growers may find it 
much more profitable to prepare the rods themselves. 

The information given above relates to the cultivation of 
osiers in the Fen districts, but the Board think it may be 
useful in addition to summarise an account of an osier bed 
situated on an island in the River Thames opposite 
Isleworth.* 


A River Thames Osier Bed. 

The area of the osier bed is about 6^ acres, and, being in 
the tidal portion of the river, it is flooded during high tides. 
The soil is a rich stiff loam, being the accumulation of 
alluvial deposits brought down by the river. The common 
osier {Salix viminalis) is grown to produce rods fit for 
making small baskets. The area has been an osier bed for a 
very long time, and some of the old stools are about 2 ft. in 
girth, perfectly sound and yielding as good rods as ever 
On one of the old stools nearly seventy-five shoots were 
counted. The stools stand roughly about 18 inches apart, 
so that there are 19,000 stools per acre. 

Planting is done soon after the crop is harvested, i.e.y 
about the middle of February. The best one-year-old shoots 
are used, and are merely stuck about 9 inches deep into the 
ground. Weeding is done about the end of May. 

The harvesting of the crop is commenced in the latter 
part of December or early in January, and is completed in 
about five weeks. Care is taken to cut the rods clean close 
to the edge of the stool, and they are then sorted into 
sizes and stacked until Easter, when they are peeled. 

The bulk of the crop is used for making small baskets for 
use on the Syon Hill Farm. 

The crop is sorted into the following classes, which are 
stated to be those now used on the London market: (1) rods 
over 11 feet in length; (2) rods 9-lL feet; (3) rods 7-9 f^t; 
(4) rods 5-7 feet; and (5) rods below 5 feet in length. The 
first four classes are peeled by means of the “break,’ but 
the last class is not peeled. 

All the operations are carried out by piecework :— 

Cutting.—ThA cost of cutting is 6s. per score of bolts of 
various sizes^ These are generally about 20 inches in 
circumference near the butt end. j. •. i. ^ 

Sorting .—sorting costs 5s. per score of bolts of 
40 inches in circumference. _ 

* See the account by Mr, B. V. Eamaiengar in t^e quarttrhj Jourml^ 
Fvntftry, April, lUOT, 
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Feeling, —The cost of peeling varies according to the class 
of bolts, but averages about 10^?. per bolt. 

BaslceUmoiHng .—It costs l\d, to make a bushel-size basket 
having alternate bands of peeled and unpeeled rods. 

Planting, —The cost of planting is 2s. 6d. per 1,000 
cuttings. 

Weeding, —^This costs 5Z. annually for the ■whole area. 

Yield. —The yield is 750 bolts of green unpeeled rods of 
40 inches girth near the butt end, i,e., 115 bolts per acre. 
These 750 bolts of unpeeled rods yield 60 bolts of peeled rods 
of the first size, 500 bolts of peeled rods of other sizes, and 
100 bolts of unpeeled rods of the “small” size. With 
these 600 bolts, 5,000 baskets are made. The average 
weight of a bolt of peeled rods (in August) is 56 lb. and of 
a bolt of “ small ” rods 28 lb., the total yield being at the 
rate of 2 tons 7 cwts. per acre. 

‘ JRfivemce .—The accounts for 1905 showed a net revenue of 
151, 78. 8d. per acre. 

Note. —It would appear that there is room for a consider¬ 
able increase in area devoted to the cultivation of osiers, as 
basket makers are forced to purchase foreign material, even 
for use in districts well adapted for the production of osiers. 

Further information relating to the cultivation of osiers 
will be found in articles by Mr. W. J. Cochrane in the Transact 
tions of the Highland and Agrimltv/ral Society of Scotland 
(5th Series, Vol. V., 1893), and by Mr. E. J. Baillxe in the 
Journal of the Royal Agricultural Society of England 
(3rd Series, Vol. V., 1894); and attention may be directed to 
their remarks as to the suitability of sewage farms for the 
growth of osiers. A note on the cultivation of osiers in 
Holland and Belgium appeared in the Board’s Journal for 
April, 1907, p. 47; an account of their cultivation on the 
Atlantic seaboard of the island of Harris appeared in the 
Transactions of the Royal Scottish Arloricultural Society for 
January, 1908; while an article on “ The Cricket-Bat Willow ” 
was published in the Kew Bulletin^ No. 8,1&07, 

A special inquiry into the subject of'osier cultivation was 
undertaken in 1893 by one of the Board’s Inspectors, and 
this leaflet v^^as originally based on his report, but has since 
been considerably revised. 

4, Whitehall Place, London, S.W, 

May, 1893. 

Revised, October, 1908. . , ^ ^ 

A4> f . ^ ^ > /I ' ^ 
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BOARD OP AORIOCrLTDRE AND FISHERIES. 


Rabies. 

The Board of Agriculture consider it desirable to give 
further publicity to the following paragraphs on the subject 
of Rabies, which have been extracted from the report of the 
Departmental Committee appointed by the Board to inquire 
into and report upon the working of the laws relating to 
Dogs. 

The Committee report as follows:— 


Rabies. 

We have concluded from the terms of our reference and 
from the composition of the Committee that it was not 
intended that we should re-open the pathological question 
of the origin and nature of rabies, and throughout our 
inquiry we have acted on the assumption that the conclusion 
of the Select Committee of the House of Lords of 1887 was 
correct. That Committee reported “that it is practically 
“proved that subcutaneous inoculation with the virus of 
^‘rabies is the only ascertained means of imparting the 
“ disease, and in order to check it every effort should be 
“made to prevent the dissemination of that infective 
“ substance.” We have, therefore, limited our inquiry to 
the examination of the efficacy of the existing systena of 
dealing with rabies, and to the consideration of the means 
which may be taken by legislation or administration to 
make that system more effective. 

Prior to the passing of the Dogs Act of 1871 (34 & 35 
Viet. c. 56) the Acts of Parliament which dealt with the 
muzzling of dogs, and the disposal of rabid dogs, were 
mainly of a local character. 

The Act of 1871, which is still in force, and applies to 
the United Kingdom, empowers the police to seize savage or 
dangerous dogs not under proper control, and authorises 
certain local authorities to impose restrictions on dogs not 
under proper control where a^ rabid or suspected dog is 
found within their respective districts* 
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In 1886 the Privy Council •were empowered by the 
Contagious Diseases (Animals) Act of that year (49 & 50 
Viet. c. 32 s. 8) to extend the definition of animals for th“ 
purposes of the Contagious Diseases (Animals) Acts, so that 
those Acts should comprise for all or any of the purposes 
of those Acte any kind of four-footed beasts, in addition to 
the animals mentioned therein. On the 16th September of 
that year the Privy Council issued the Babies Order of 188G. 
A copy of this Order, which came into force on the 
let October 1886, is printed in the Appendix to the 
Committee’s report, but it may be stated shortly that 
notification of rabies was made compulsory, that the 
necessary powers were conferred upon the local authorities 
to deal with cases of disease thus notified, and that those 
authorities were empowered to make regulations with regard 
to muzzling, the keeping of dogs under proper control, the 
seizure and disposal of stray or mamuzzled dogs, and the 
prohibition or regulation of dog shows. 

This Order "was re-enacted, with certain amendments of 
the powers conferred upon local authorities, by the Babies 
Order of 1887, which took effect as from the 28th February 
1887. 

Local Authorities availed themselves of the powers 
conferred by these Orders, but not to any considerable 
extent. 


In 1889 the Board of Agriculture was formed, and under 
the Board of Agriculture Act, 1889 (52 & 53 Viet. o. 30), the 

S wers of the Privy Council under the Contagious Diseases 
nimals) Acts were transferred to the new Department. 
The Board were at the same time empowered to make 
ordere for the muzzling of dogs and the seizure, detention, 
and disposal, of stray and unmuzzled dogs. 


On the 9th July 1889 the Privy Council passed an Order 
which came into force on the let Augrust, providing for the 
muzzh^ dogs in the City of London and the MetropoUtau 
Pol^ ^tnote, and later in the year this Order was rented 
hy the Bopd of ^culture, and. extended so as to comprise- 
the countiM of Cheshire, Lancashire and the West Riding, 
,md the whole of the counties of ii^x, Hertford, KerS,. 
I^ndtm, Middlesex, and Surrey, with the boroughs locally 

Orders ea?tenc 
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former Orders, and again empowering local authorities to 
make regulations as to muzzling and at the same time 
imposing upon them the specific duty of seizing and 
disposing of all stray dogs found within their respective 
districts. 

In 1894; the Contagious Diseases (Animals) Acts were 
consolidated under the title of the Diseases of Animals Act, 
1894: (57 & 58 Viet. c. 57), and the Board of A^culture 
re-issued the Rabies Order of 1892, with certain modifications, 
under the title of the Rabies Order of 1895. 


It will be seen from the foregoing statement that recent 
experience with regard to rabies divided itself into two 
distinct periods. From 1889 to 1892 muzzliixg regulations 
were imposed by a central authority over wide areas, 
embracing the districts of numerous local authorities, whilst 
in the period from 1893 to the present time it has been 
practically left to local authorities to decide, each for them¬ 
selves, whether or not muzzling regulations should be 
imposed. 

A comparison of the two systems is of the first importance 
in the consideration of the lines upon which the law is here¬ 
after to be administered, and the facts which such a 
comparison elicit are fortunately so striking as to leave no 
room for doubt as to the relative values of local and central 
control in this matter. 

In the four years during which muzzling regulations made 
by the Board of Agriculture were in force fiie number of 
cases of rabies in dogs reported was as follows 

In 1889 there were 312 cases. 


1890 


129 

1891 

99 

79 

1892 

99 

38 


Since the issue of the Rabies Order of 1892, and the 
practical relegation to local authorities of the duty of 
making muzzling orders, the disease has shown a very 
marked increase ; the number of cases reported has been as 
follows:— 



In 1893 there wer.e 


n 

99 


93 cases. 


m 

672 


99 

99 


In 1895, owing to the great prevalence of disease, muzzling 
relations were more generally enforced by local authorities, 
and in 1896 there were in the 49 weeks ended the 5th 
December 422 oases reported as compared with 649 in the 
corresponding period in the preceding year. 


Rabies in London has followed very much the same course 
as in the case of the country as a whole. 
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Muzzling regulations "were in force in the connty of 
London from Angnst 1889 to October 1892. They were then 
withdrawn, bnt they were reimposed in Pebmary 1896. The 
number of reported cases was as follows :— 


In 1889 there were 123 cases. 


„ 1890 
„ 1891 
„ 1892 
„ 1893 
„ 1894 
„ 1895 


99 

99 

99 

99 

99 

99 


32 

13 

3 

8 

12 

46 


99 

99 

99 

99 

99 

99 


Since the re-imposition of the muzzle in February 1896, 
the number of cases for each month, up to and including 
November, has been February, 22 ; March, 21; April, 10 ; 
Sfey, 11; June, 11; July, 11; August, 2; September, 1; 
October, 4; and November, 2. 


It will be seen tl^t the general results of the imposition 
of a muzzling order in London correspond with the results 
derived from the whole country, and we have reason to 
believe that the figures for every other area over which 
muzzling has been applied would teach the aaniA lessons. 

The number of deaths from hydrophobia in Fyigland and 
Wales in the same period presents similar features, and was 
as follows;— 


In 1889 there were 30 deaths registered 


„ 1890 
„ 1891 
„ 1892 
„ 1893 
„ 1894 
„ 1895 


99 

99 


8 

7 

6 

4 

13 

20 


99 

99 

99 

99 

99 

99 


These statistics appear to us to fully confirm the views 

Veterinary Oflloer 

md the Prmci^l of the Animals Division of the Board of 
*?. conclusion, at which we have 

efficient, but the only 
practicable, for the extermination 3 
18^^^^^^^^®-+?®^^-®^ muzzling as exercised ednoe 
anthontaes, acting in complete independence of 
^ are madeqx^ to eradicate rabies, and o^y 

^t in t^por^^and local ch^ks to its sureii. As tihl 

Division of the Bo^of Agriaul- 
? ®^denoe i ‘♦The disease will ooatiSKl 
id ^ves unless itiS altogether ^SradicSteft.^* 
a^ TO long as the pubUo loc^idpoia if with. , 

“the diswewiil rise* so Soon be«to ' 
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^ The futility of the system which has been in operation 
since 1892 largely accounts, in our opinion, for its unpopu¬ 
larity. ^ It produces the maximum of local irritation with 
the minimum of general and permanent good. Surrey 
naturally grumbles at the retention of a muzzling order 
within its limits, when Berkshire, co-terminous with it, is 
permitting its dogs to go uximuzzled, even although an 
outbreak of rabies may have occxirred much closer to the 
Berkshire boundary than are a very large number of the 
dogs required by Surrey to be muzzled. 

The state of things in Lancashire and the West Riding of 
Yorkshire is still more striking. In each of these counties 
the county area is studded with borough islands, Lancashire 
being governed in this matter by no fewer than 34 separate 
local authorities, and the West Riding by 16. Each one of 
these separate local authorities imposes or remits muzzling 
orders according to its own pleasure and convenience, often 
without regard to the action of neighbouring authorities or 
to the general weal of any large tract of country. 

On the other hand, the Board of Agriculture, under the 
law as it stands, have the power and the machinery necessary 
to enforce muzzling in a general and systematic way, and 
experience has shown that by the exercise of the functions 
vested in them as a central authority, the suppression of 
■cattle plague, foot-and-mouth disease, and pleuro-pneumonia 
has been obtained. 

We think, therefore, that the time has come and that the 
circumstances are opportune for the Board of Agriculture 
to make a determined and systematic attempt to stamp out 
rabies. 

This will not, in our opinion, involve universal muzzling,^ 
inasmucb as there are districts where rabies has never 
appeared. 

What is necessary is that the Board of Agriculture should 
have regard to the country as a whole and should impose 
muzzling over considerable areas, irrespective of the boun¬ 
daries of boroDghs and counties, that the Board should 
impose it, in fact, where it is really required and leave the 
rest of the country free. We believe that much of the 
feeling against the present capricious and ineffective system 
of partial and uncertain muzzling will not show itself 
against the operation of a centralised system carried out on 
well-considered lines and effectively producing the result 
which all desire to see achieved, viz., the suppression of 
rabies. 

We confidently hope that our proposal will achieve this 
result, and that it will then become unnecessary again to 
resort to a measure, the inconvenience of which we fi^y 
recognise, but which we now recommend as the one practicsd 
means to a much desired end. 
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The complete report [0. 8320.] of the Departmenisil 
Committee on Laws relating to Dogs, can be pnrchiisod 
(price 2d.), either directly or throngh any Booksoller, from 
Wyman & Sons, Ltd., Fetter Lane, Fleet Street, JB.O.; 
Oliver & Boyd, Edinburgh; or E. Ponsonby, 116, Grafton 
Street, Dublin. 

4, Whitehall Place, London, S.W. 

March, 1897. 

(Last para, revised, December, 1908). 
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1. Fly, natxual size and magnified; 2. Larva, natural size and manufied; 
8. Fnpa, natural size and magnified ; 4. Infested carrot wowing 
‘‘mst^pots. 

CarrotB are frequently much, injured by tbe larvfle or 
maggots of this fly, which bore into and feed upon their 
roots, living upon them and causing them to become brown 
or “rusty,” and Anally rotten. In some cases of early attaqk 
the growth of the small roots is entirely stopped. Carrots 
grown by market gardeners and market-garden farmers for 
“bunching,” or pulling early, are not often materially 
injured, as the fly does not, as a rule, attack them until the 
end of May, though the latest of these early pulled roots 
are sometimes disfigured and their value depreciated because 
of the rusty spots made by the maggot. But those that are 
dug late for storing, either for human or for cattle food, 
are very frequently seriously damaged, and rot in the clamps 
and stores, and are rendered unsaleable by reason of the 
rust upon them. It has been noticed that the carrot, 

fly is more injurious in dry seasons, when the growth of the 
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roots is not so luxtiriant and rapid as when moisture is 
olentitul The rain also closes the soil, and t^s iMy in 
SSTde^e hinder the fly from laying eggs, the female 
reauiting to go underneath the earth for this purpose. 

baSy attacked by this insect sometimes ^eeP 
cracks in the roots in which the 1^» we 
frequently extend to the centre of the roots md 
to rot. The tops become pale in colour and wither a^y» 
in the early stages of the attack, when as yet &ere 
*re only a few larvae in theroot^the foliage chauffl]^ coIo m, 
and turning reddish, betrays their presence. When these 
indications are noticed it will generally be f orad upon^pul mg 
up the roots that larvae are protruding from the holOT m them 
(hs 4V In bad cases of infestation, decay is frequentiy 
hastened by the attacks of millipedes attracted by ^e 
unhealthy state of the roots, and by slugs mi wood-lice 
Slaters ”)• The maggots of the carrot fly often remain in 
^e roots after they have been stored and continue to injure 
them for some time. They have also been reported as 
attacking turnips in Germany, and celery in the United. 


Description. 

The carrot fiy is shiny black or dark green in colour and 
•about the fifth of an inch long, with a wing expanse of ne^ly 
half an inch. The wings are iridescent, and have dark yellow 
veins. The head is round, of a reddish yellow colour and 
very sparingly covered with hairs. The eyes ere black. The 
legs are of a light yellow colour. There is not much difEer- 
ence between the male and female, except that the body 
•of the latter is more pointed than that of the male, and is 
furnished with a long retractile ovipositor or egg-laying tube. 

The maggot is without legs, yellowish in colour, and nearly 
a quarter of an inch long. It has no distinct head, but its 
fore-end tapers to a point, in which there are two claw-like 
hooks for biting and boring. The hind end is blunt. 

TTie puparium^ or pupa-case, is light brown in colour, 
homy and striated. Its front end is somewhat pointed; the 
hind end is rounder and bears two small black points. 


Life History. 

In the spring the flies appear, and may be seen upon the 
lowfer leaves of trees and bushes, especi^ly near brocdrs and 
streams. When the carrot roots are well established the flies 
lay eggs upon them just below the ground* All aulSidritiite 
agree ihat the eggs are laid below the sxirface bf' the;|roTind. 
■ hut none have actually obs^rt^ed how deeply 
•down for this purpose. It ^ b^eved ;^ai i 
helow the surface^ and that 
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down instinctively to the lower part of the carrot, as the root 
is softer there and more easily penetrated, ^^en it has* 
gained an entry the maggot works upwards and makes 
passages, with frequent holes to the outside. When young 
the maggots especially attack the outer parts of the carrots 
When full fed .they leave the root for pupation in the soil. 

There are several generations during the summer. Ktihn 
mid Ormerod state that the series of changes is accomplished 
in between three and four weeks, but in parts or Great 
Britain it takes very often five weeks. The last generations 
for the most part remain in the earth in the chrysalis stage. 


Methods of Prevention^ and Remedies. 

1. When it is noticed that the tops of carrots change colour 
prematurely, the roots should be examined, and ihose that 
are infested must be forked up so that no part of them is left 
in the groxmd, and destroyed. This will prevent further 
infestation. 

2. If the fiies are seen near or on the carrot plants these 
should be sprayed with paraffin emulsion. The emulsion is 
made thus :—Dissolve half a pound of soft soap in a gallon 
of boiling water ; while this is still boiling hot pour it into 
2 gallons of paraffin, and chum thorougldy until a butber 
like mass results. If this be well made it keeps for a long 
time. For use here dilute with 20 parts of water. It i& 
better if possible to use soft water in making the emulsion. 
This emission can be put on by means of a knapsack machine, 
or in large fields by a horse distributor. 

3. The following has proved an excellent preventive 
measure :—{Spray the carrot bed, after sowing, with the 
paraffin emulsion, spray again with it after germination^ 
and a third time after thinning. 

4. In places where these fiies cause injury, ashes, sawdust, 
sand, or wood-ashes, impregnated with paraffin oil at the 
rate of from three to four quarts per cwt. may be put into 
the drills with the seed. Curtis recommends a gallon of 
spirit of tar to a barrowful of sand for this purpose. 

5. Pressing the earth close round the stems tends to prevent 
the fiies from egg laying. This may be done immediately 
after the plants are singled, by men or boys treading both 
sides of the rows. 

.6. Heavy watering of the crop after thinning tends to con- ' 
^olidate the soil, and so ward ofi: attack. 

7. Sand or ashes, impregnated with paraffin ot carbolic acid, 
may be scattered over the plants at singling time to keep 
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the flies frotn theml The great object must be to prevent tb^ 
flies from laying eggs on the carrots, and for this pnrpos^ 
ofEensive substances, such as soot, earth, ashes or sandf 
sprinlded v^ith carbolic acid, might be applied as soon as th^ 
plants are well established. 

8 . It is a matter of common observation that carrots tha* 
have sprung up singly on paths or the like, from seed 
accidentally dropped, are seldom attacked. Apparently the 
operation of thinning is, in many instances, the predisposing 
cause of attack, and this has led some growers to sow the seed 
very thin, and so to avoid the artificial thinning of the crop. 

9. After an infested carrot crop has been removed, the 
land should be trenched in gardens, and very deeply ploughed 
in fields. A good dressing of finely powdered gas lime should 
be applied before the land is dug or ploughed in the 
ordinary way. The time separating two carrot crops on the 
same land should be made as long as possible, and recourse 
should, as frequently as opportunity ofEers, be made to the 
cultivation of this crop on fresh ground. 

10. Where carrots happen to have been stored in earth, 
measures should be taken so that any puparia, or maggots 
which have left the carrots to pupate, may be destroyed. 

11. In localities where the attack of the fly is very pre¬ 
valent a supply of carrots can usually be maintained, (a) by 
csowingsuch early varieties as French Forcing in a sheltered 
position as soon as the soil and weather permit in February 
•or March, for early use, and (6) by deferring the main crop 
sowing until mid-July, choosing the Early Horn variety, 
which will grow sufficiently large for storing for winter 
use. The plants from the first sowing develop before the 
egg-laying period of the fly, whilst egg-laying is over before 
the plants &om the late sowing appear above ground. 

4, Whitehall Place, London, S.W., 

April, 1897. 

Revised, August, 1905. 
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BOARD OF AGRICULTURE AND FISHERIES. 


Assessments to Land Tax. 

The Board of Agriculture and Fisheries consider it desirable 
to give publicity to the following Memorandum, prepared 
under the authority of the Board of Inland Revenue, directing 
the attention of owners of land and other persons to the method 
by which assessments to land tax are now made, and to the 
procedure to be followed in cases where persons who may 
think themselves over'^rated to the tax desire to make an 
a.ppeal. 

Mbmoeandum as to Land Tax in England and Walbs- 

1. The land tax is an apportioned tax. It is not charged 
at the same rate in the pound over the whole country, but . 
each parish is liable to contribute a fixed annual quota. The 

* parochial quotas were* fixed permanently and made perpetual 
by the Land Tax Perpetuation Act, 1798, but subject to 
redemption^ 

2. The land tax quota payable is required by law to be 
raised in each parish by a new assessment yearly and from 
year to year at an equal rate on the annual value of all lands 
and tenements, etc., which have not been exonerated from 
land tax (Land Tax Redemption Act, 1802, section 180). 
Such lands and tenements are to be charged with as 
much equality and indifference as is possible by a pound 
rate” (Land Tax Act, 1797, section 4). 

3. Formerly the maximum rate of land tax chargeable 
was 4a. in the pound (Land Tax Redemption Act, 1802, 
section 180). Now, by the provisions of thp Finance Act, 
1896, section 31, the amount assessed may not exceed the 
amount which would be produced by a rate of la. in the 
pound on the “ annual value.” For the purposes of that 
section annual value ” is the annual value as assessed 
under Schedule A. in the Income Tax Act, 1842, and if an 
a^essment so m^de on a parish is insufdcient to raise the 
amount of the parish quota the difference has to be written 
off as irrecoverable. 

4. The assessment of the land tax rests exclusively .with 
the Land Tax Commissioners,for each division and'any 
complaint gainst a land tax assessment bn <^^;^ouhdof 
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iaeqnality or incorrectness must be by way of appeal to them. 
Notices as to when appeals will be heard are annually fixed 
early in the financial year to the church door in each parish- 
The collectors of land tax are required, upon the application 
of any person who may think himself over-rated, to permit 
such person, or his proper representative, to inspect the 
duplicates of assessment at all reasonable times in the day, 
without pa 3 rment of fee. Every person intending to appeal 
is required to give notice of his intention in writing to one 
or more of the assessors. Appeals once heard and determined 
by the Commissioners are final. 

5. If an owner in possession of the rents and profits of 
any lands, etc., in any financial year before payment of the 
land tax assessed on such lands, etc., produces to the collector 
of land tax a certificate from the surveyor of taxes—(1) t^t 
he has been allowed in that year a total exemption from 
income tax by reason of his income not exceeding £160, the 
land tax assessed on such lands, etc., will not be collected— 
or (2) that he has been allowed in that year an abatement 
of income tax by reason of his income not exceeding £400, 
one-half of the land tax assessed on such lands, etc., will 
not be collected. 

6. Any person having an estate or interest in lands and 
tenements (except tenants at rack rent, or holding under the 
Crown) may contract for the redemption of the land tax 
charged thereon. By the Finance Act, 1896, the consideration 
for the redemption has been fixed at thirty times the amount 
of the tax. 

7. Information as to redemption may be obtained from 
the clerk to the Commissioners of Taxes for the division in 
which the land tax desired to be redeemed is assessed, or 
(by letter) from the Registrar of Land Tax, Inland Revenue 
Office, Somerset House, London, W.O. 

No fee is payable by a redemptioner for such information. 

4, Whitehall Place, S.W., 

June, 1897. 

Revised, May, 1899. 
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BOARD OF AGRICULTURE AND FISHERIES. 


The Elestrel or Wind-hover (Fako tinnmiculusy L.). 

The beautiful and valuable bird known as the Kestrel or 
Wind-hover is often wantonly killed either for the sake of 
shooting at “ something wild,” and the pleasure of seeing it 
stuffed and set in a glass case, or because of an exaggerated 
idea on the part of gamekeepers that it is a systematic 
destroyer of young partridges and pheasants, grouse, hares, 
and rabbits. 

The wholesale destruction of such birds as the Kestrel is 
frequently a main cause of abnormal and sudden attacks 
upon crops by animals and insects. In favourable conditions 
of climate and other circumstances, and in the absence of 
the checks provided by nature a^nst their undue increase, 
certain animals multiply exceedingly and do infinite harm, 
as was exemplified by the serious injury occasioned to grass¬ 
land in parts of Scotland by voles in lfi92. Insects also 
appear more frequently and in larger numbers in these later 
days owing in some degree to the destruction of certain birds, 
their natural destroyers. 

In his History of British Birds, Tarrell says, “Mice 
form the principal part of the food of the Kestrel,” and 
there is no doubt that small rodents {e.g., mice, field voles 
and young rats) are favourite food ; while young moles may 
be taken and also frogs. The Kestrel also feeds on beetles 
(e.g,, cockchafers), on grasshopt)ers, and on insect larvss,—a 
Kestrel has been found containing as uoany as 178 wire- 
worms. When it cannot get mice it will occasionally take 
very young birds, as pheasants, partridges, and grouse, but 
practically all observers agree fim it preys chiefly upon mice 
and insects, a statement borne out by examinations and dis¬ 
sections of the castings or pellets thrown up by the bird. In 
the report of the Departmental Committee, appointed by the 
Board of Agriculture to inquire into a plague of field voles 
in Scotland in 1892, it is stated that the food of the Kestrel 
is known to consist almost exclusively of mice, grasshoppers, 
and coleopterous insects. 

Keepers do not always discriminate between hawk and 
hawk, and because some other hawks, as the Sparrow-havfk, 
for instance, take yonng game birds, it is often erroneously 
concluded that the Kestrel is ec^ually an offender in t^ 
respect. In the report referred to above, it is observed, in 
connection with the question of the Kestrel’s, 
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10 rare to find people able to distingnisb between one Mnd of 
liawk and another. Few of the witnesses who gave evidence 
before the Departmental Committee were able to describe 
hawks otherwise than as red, blue, brown, or yellow, and it 
was often found impossible to make out what species they 
intended to indicate. 

The identification of the Kestrel is easy on account of its 
practice of hovering in the air, without motion, for a long 
time; it is further distinguished by its chestnut colour 
and its long pointed wings. Its graceful flight is different 
from the rapid dashes of the Sparrow-hawk. It is about 
fifteen inches from head to tail, the fenoiale being slightly 
smaller. 

The colour of the Kestrel is reddish-brown to pale-chestnut, 
with small black or bluish-black bars or spots on the back, 
according to sex, the male having spots, the f enoale bars. The 
under pares are buff, streaked and spotted with black. The 
head, neck, the lower back, and tail are bluish-grey in the 
male. The tail is edged with white below a broad black 
band, while in the case of the female there are several 
dark bands on the tail. The beak is blue, except the base 
(cere), which is yellow, as also are the legs and feet. Old 
lemales often partially assume the appearance of the male. 

The Kestrel seldom, if ever, builds a nest, but makes use 
of the old nest of a crow, rook, magpie, or similar 
bird, or else lays its eggs in cavities in cliffs, quarries, chalk¬ 
pits, hollow trees, or buildings. It has now and then 
been known to lay eggs on the ground. The eggs are 
usually laid in the latter half of April, and vary from 
four to six in number. They are yellowish-white mottled 
with deep brownish-red patches. During their first year 
the young resemble the female, but are a little lighter in 
colour. 

There is testimony from many writers as to the value of 
the Kestrel to the agriculturist as a mouse destroyer, notably 
from Charles Waterton and White of Selborne. Amongst 
continental authorities Ritzema Bos speaks of the great 
usefulness of the Kestrel to cultivators in Germany; and 
in France, according to Brocchi, it is also highly valued. 

4, Whitehall Place, S.W., 

August, 1897. 

Revised, May, 1908. 


The Board of Agriculture and Fisheries would he glad 
if recipients of this leaflet would make it known to others 
interested in the subject. Copies may he obtained free of 
charge and post free on application to the Secretary^ Board 
of Agriculture and Fisheries^ 4 , Whitehall Place^ London^ 
S.Wn Letters of application so adderessed need not he stampede. 
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Red Spiders (Tetranychus, Brydbia, and Tenu^alpus). 
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yellow hue. Now and then one may be seen of a darker 
yellowish colour, approaching brown, but this is exceptional. 
The eggs are globular, and are situated in the space between 
the ribs. A close inspection with a microscope will 
show that they are kept in this position by means of fine 
threads stretched from side to side. A female Tetranychm 
may lay more than 100 eggs, and by a week and a half the 
larvae from these may be adult. 

Fruit trees and bushes are frequently seriously damaged 
by Red Spiders, the leaves being attacked just as in the case 
of hops. Red Spiders are also very harmful under glass. 
They form one of the most serious pests in green-houses and 
vineries (Tetranychm telarim ); melons and cucumbers 
are also attacked (Tl cucumerii). Theobald has recorded 
r. anaunimeie on sweet scented lemon. The different species 
can be identified only by specialists. They have, however, 
very similar habits and may be killed by the same wash. 

lAfe History* 

The spinning mite of the hop plant passes the winter in 
the perfect state under stones and clods, in the bark of trees, 
and in the clefts and under the dried rind of hop poles. It 
is not noticed, at all events in numbers or as actively 
injurious, unless there is at least normal summer-heat, 
and it only multiplies in a dangerous degree when the day 
and night temperatures are abnormally high. In such 
circumstances the increase in its numbers and the rapid 
spjread of its destructive influence are remarkable. Eggs are 
abWdantly laid and, as above described, fixed in position by 
thr^ds. The comparatively large and round egg is pellucid 
white at first and finally becomes slightly dark-coloured. 
The mites emerge from the eggs in five or six days, and at 
once begin to suck the juices of the leaves. At first the 
creaiiures are pale greenish-yellow in colour, with dark patches 
on both sides of the body; they become more tinged wiih 
yellowish-red later, and some verjr light brown specimens 
have been found, whereas in other cases they are seen to be 
of a distinctly red colour. 

. In the earlier stages of their existence the mites have only 
three pairs of legs^ but when full grown they have four pairs. 
The head is provided with a stout pair of mandibles with 
hooked ends for biting into the tissues of the leaf, and 
the mouth has a sucking apparatus which is inserted into 
the tissues. On the under side of the mite, towards the 
end of the abdomen, there is a conical nipple, from which 
the threads of the web are drawn out and guided by the 
motions of the mite and by the action of the minute claws 
and hairs of the legs. 

A badly infested leaf has its under side completely covered 
with a dense web, in which eggs are found in abundance 
as well as numbers of mites of all sizes feeding upon the 
juices of the leaf. The leaf becomes yellow and mottled, 
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aa*}, as a rale, finally falls off, -virhen the mites escape on to 
the earth. Mites left on the leaves upon the hop plant 
retire into the cracks and under the rind of the poles; they 
have great povsrer of locomotion, and travel very rapidly 
quite independently of their webs. 

lie Red Spiders of fruit trees belong to two genera, 
BryoMa and Tmutpalpm. The former are most destructive, 
especially to the Gooseberry and Currant. The commonest 
species (B.. praeUosa) is found on ivy and invades the 
fruit bushes from such a centre. These mites have very 
long front legs and spin but a scanty webbing. The eggs 
may be found on the bushes all the winter, as also may those 
of the Tenui^a^nts. When present in numbers the mites 
soon cause the leaves to become unhealthy and Ml off. 

The colour of the BryoMa is variable like that of the Red 
Spider on hops, but is usually various shades of red, darkened 
at the sides. The BryoMa mites are active :h‘om March 
onwards and lay eggs in May and June. The eggs are shiny 
red ^d are placed in the axils of twigs and between the 
remains of old bud-scales. These eggs remain on the trees 
right through the rest of the summer and winter. Those of 
the other genus Tenuipalptis live in a similar ’jpay, but their 
work is^not’so evident. The common species (Tispinosui) is 
very bright red and the legs are shorter than in Bryo^, 
Their bright red legs are very noticeable. The larve or 
young of all mites are six-legged. 


Prevention and JBemedy, 

1.—It is most difficult, in fact it may be said to be almost 
unpoesible, to prevent mites from getting on hops and fruit 
toees. They axe most agile in movement, and travel rapidly. 

string seem equally liable 
to att^k, ^ the nutes crawl up the bines. The applica- 
bon of causbc substances dose round hop hills is ineffectual. 
It IS also almost mpoMble to get at the mites in the cracks 
of the poles and posts of hop gardens. When a drought 

^ * probability of its con- 
tinnance, it would be useful immediately to syringe with 

plants upon wWch thTSeswe 

” before they are plentififl and thick. 
To be eff«t^ ^ ^ vifforouslv 

dra^c Ringing is often unsuccessful. 
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Leaves have been examined upon which the webs of the 
mites were thickly covered with particles of sulphur, and the 
mites in tiie webs immediately in contact with the sulphur 
were lively and unconcerned. 

3. —Paraffin emulsion to which liver of sulphur has been 
added has been of considerable efiEect if used in the early 
stages of the attack. The emulsion may be made by mixing 
6 lb. of soft soap and 7 gallons of paraffin with 100 gallons 
of water. The soap is first dissolved in boiling water and 
then poured into a tub containing the paraffin, the whole 
being churned up with a force pump. The mixture 
is afterwards diluted to the proper strength. It is im¬ 
portant that the water used for this emulsion should be. 
soft; it can be made soft by adding soda or borax. Liver 
of sulphur is added to the emulsion at the rate of lbs. to 
100 gallons of wash. Liver of sulphur may be used alone, 
but it is best used witti paraffin emulsion. As this wash 
does not affect the eggs it must be applied twice or three 
times in succession at intervals of three days. It should 
always be applied with force. 

A paraffin emulsion recommended in the Eighth Report 
(1908) of the Woburn Experimental Fruit Farm is composed 
of:—Sulphate of iron, 8 oz.; caustic lime, 4 oz.; paraffin 
(solar distillate), 16 to 24 oz.; water to make 10 gallons. 
The report might be consulted with advant^e. 

4. —For vines, cucumbers, melons, 4fcc., liver of sulphur is 
best used mixed with quassia wash. 

5. —Sulphur mixed with water and painted on the hot- 
water pipes is often employed in conservatories. With 
such a use of sulphur care must be taken to maintain a 
proper degree of moisture in the greenhouse. Apart from 
the danger of this treatment if the atmosphere of the house 
be dry, one of the great causes of the prevalence and multi¬ 
plication of Red Spider is overheating and over-dryness, 
and where forcing is practised and the temperature is there¬ 
fore high the question of moisture should be attended to. 

6. —Under glass, fumigation with tobacco is a common and 
usually a fairly efEective remedy. 

7. —As stated in Leaflet No. 188 fumigation with hydro¬ 
cyanic acid gas is a valuable method for destroying Red 
Spiders in greenhouses, &c. . 

8. —Liver of sulphur is also a remedy for some fungoid 
affections of plants, and would probably be more efficacious 
than sulphur applied in the form of a powder. It is so soluble 
that it may be easily incorporated with most insecticides. 

4, Whitehall Place, London, S.W., 

April, 1898. 

Revised, July, 1908. 

Copies of this leaflet may he obtained free ofcha/rge and 
post free on applioation to the Secreta/ryy Board of Agrimh 
tv/re and Fisheries^ 4, Whitehall Places fjondon^ 8.W. 
Letters of application so addressed need not he stamped. 
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Tlie Short-Eared Owl {Otm [,Strix} braehyotus). 



The SHOBr-EAKBD Owl. 

Otm hi^hyotus (Strix brcu^yotm). 


The ^bixrt^Eared Owl is from 14 to 15 inches in height. 
?%e female is zsther largcir than the male.' The head, hack, 
and wis^ are brows, with : dtirker brown patches 

«p«o them. !di£| wing leathern baTe an edging of light 
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legs are pale bufl and the toes black. The beak is also, 
black, and the ears, as well as the tufts of feathers on 
head, are brown. The eggs are creamy white in colour, and 
about 1| inches long by IJ inches in breadth. They are 
deposited on the ground in a nest scooped out of the earth 
and lined with a little dry grass or moss. The nest is made 
generally in tufts of heather or furze, or on the top of 
a clump of sedge or reeds in fen districts. Nests have 
been occasionally found in the Kentish marshes on little 
hillocks covered with rushes. From six to eight eggs are 
generally laid, but, as was shown by evidence before the 
Committee cited below, as many as 13 eggs have been found 
in a nest. Seebohm, in his *‘Par Countries of North 
America,” quotes Richardson to the effect that this species- 
of owl lays as many as 10 to 12 eggs. 

This Owl differs somewhat in its habits from other owls 
found in Great Britain, which live in thick woods and 
plantations, or in bams, churches, and ruins, and seldom 
leave their retreats during the day. The haunts of the 
Short-Eared Owl are hea& and moorland, marshes, furzy 
downs, meadows, turnip fields and open places, principally 
in the north of England and Scotland, though it is found 
occasionally in many English counties. It flies in the day¬ 
time as well as at night. Its food consists of mice,, 
voles, rats, small birds, fish, reptiles, large insects, and. 
occasionally bats. Prentis, in his Birc^ of Rainham 
(Kent), says that the Short-Eared Owl is not uncommon, 
and comes in the autumn. It visits the marshes, where it is 
safe, nearly every year. When partridge shooting, sports¬ 
men have met with these owls in Kentish tumip-fields. 

« On one occasion a pair nested and succeeded in hatchings 
their young on an island marsh which had been lying idle 
throughout the winter and spring., But this owl, being 
migratory, does not, as a rule, breed in Great Britain; it 
leaves this country at the beginning of the spring for many 
other countries, so that, to use Seebohm’s words, outside our 
isl^ds its range is almost cosmopolitan. It is found in such 
different latitudes as the Sandwich Isles and Greenland. 
Sometimes, however, as ornithologists relate, its nest is 
found in this country, especially in districts where there has 
been an extraordinary supply of its favourite food—^mice, 
voles, or rats. In Gloucestershire, for example, when there 
was a great plague of mice in the Forest of Dean, Short-Eared 
Owls were attracted there in large numbers and materially 
assisted in destroying the' intruders. The birds also proved 
markedly useful during the last severe plague of voles in 
the south of Scotland. 

The Departmental Oommittee, appointed in 1892 by ^e 
Board of Agriculture to inquire into a plague of field voles 
in the douth of Scotland, say in their report, This blW 
(4.e., the Short-Eared Owl), which is distributed o%er alinosfc 
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every’ part of the globe, is a normal -winter migrant to these 
islands, appearing simnltaneonsly with the woodcock 
(■\yhence it is popularly kno-wn as the ‘ woodcock owl ’) and 
usually departing in spring. Nests in ordinary seasons are 
of comparatively rare occurrence in Great Britain, but in 
consequence of the vast multiplication of their fevourite 
food, the vole, these owls have not only arrived in unusual 
numbers but have remained and bred freely all over the 
district affected, laying from 8 to 13 eggs (though Newton 
in his edition of Tarrell’s ‘ British Birds ’ mentions seven as 
an unusual number) and rearing more than one brood. The 
Shepherd on Crooked-Stone, near Crawford, has counted 14 
nests on his ground.’* 

The Committee were of opinion that it would be difficult 
to condemn too severely the foolish and cruel action of 
those who allow or encourage the destruction of this useful 
and beautiful bird, and it was with much satisfaction that 
they were able to record that many land owners and game 
preservers had become convinced in late years that owls of 
^1 sorts are not only harmless to game, but most benehcial 
to agriculturists, and had issued orders for their preserva¬ 
tion. Seebohm also -writes strongly : Too often, however, 
the poor harmless owl is shot down by the thoughtless 
farmers, or ignorant gamekeepers, who foolishly imagine they 
are ridding the domains of a pest, although in reality they 
are taking the life of one of their most valuable friends.” 

The Short-Eared Owl is much appreciated in Germany, 
where it is called the moor,” *‘fen,’^ and “meadow ” owl. 
It occasionally breeds in Germany as in England, while it 
also breeds, but not extensively, in certain Southern Depart¬ 
ments of France. 

4, Whitehall Place, S.W., 

August, 1897, 

Revised, June, 1908. 


Copies of this leaflet may ie oitadned free of change 
mvi post free on (mplication to the Secretary^ Board ^ 
Agriculture and Fisheries^ 4, Whitehall Flace^ London^ S. W. 
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Titmice (Pa«ai»). 



Thb Orbat TiniOUSB (Partes major'). 


All titmice are more or less active himters of insects, 
for which they we constantly on tite watch, and no 
u^oitants of the insect world come amiss to them as food 
They are especially useful in the destruction of many crop 
|Msts, which they devour in all stages. During the winter 
ttey olew off enormous quantiti^i of eggs which have been 
depoated by insets of various kinds in or near buds, and in 
tlw clefts of the bark or rind of trees. At this season the 
ntnuce may be seen frequently miming up and down the 
wunkB, stems, and branches, or hanging head downwards 
from the s mal ler branches and twigs, prying anxiously into 
ea^ crevice and fold of the rind, in search of eggs, hiber- 
Mtmg la^, or perfect insects. Their sight is so keen that 
they ^ detect such small eggs as those of the Winter Moth, 
and they have been seen actively devouring the minute red 
«gga of the mite Bryohia upon the stems and branches of 
gooseberry bushes and damson trees. 


It is sometimes aUeged that the tits, like the sparrows, 
’Wantonly pick out the buds of trees and slurubs; but 
accusation is ■wrong, and based upon insufficient investigaiion 
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of the oircnmstanceB, as titmioe only attack buds that are 
diseased. 


Thb Gbbstbd Tit (,Parm cnatatm). 

The Crested Tit is a pretty little bird, but it is very scarce 
and decreasing in numbers, forests in the north or north-east 
of Scotland being its chief and almost only habitat in Britain. 
It can be recognised by the feathers of the head being pro¬ 
longed into a crest, black in colour but edged with white, 
and by the bladx streak which runs backwards from each 
eye and then round the' cheeks. The Crest of the fenakle is 
not so conspicuous. Nesting takes place in May; eight eggs 
are laid, white in colour and spotted with red. The Crested 
Tit feeds on insects and weed seeds, and should be carefully 
preserved. 


The OOAii Tit (JParm aW ). 

Living as it does chiefly amongst pine and birch woods, 
often far from houses, the Coal Tit is not so weU known as 
the Great Tit and the Blue Tit. It is, however, as great a 
destroyer of insects as the other members of the same family, 
and should bo rigorously preserved. It is found throughout 
the British Isles. 

The Coal Tit is rather more than four inches long., Its 
general colour is bluish grey, with a dull white breast, and 
it noay be distinguished from the Marsh Tit, which it 
somewhat resembles in colour and size, by a laige white 
patch on the back of the neck and by the two white bars 
on the wings. It usually noakes its nest in holes in trees; 
but it occasionally nests in burrows and holes in the earth 
made by rabbits and other animals. The eggs are wMte, 
spotted with red-brown. 

Thh Mabsh Tit (Potrua palmtris). 

This Tit is occasionally seen in gardens and orchards, 
principally in the winter, but its chief habitations are low- 
lying meadows and damp situations, where it nests in holes 
in old willow-trees and other trees, pollards, and stumps, 
very close to the ground. After Parua cristfttua it is the 
least conunon of the Tits. Like the other British Tits it is 
insectivorous, though Yarrell states that it is also partial to 
the seeds of the thistlel The youi^ keep together for some 
time after they are fledged. 

According to Seebohm it may be seen in almost every 
conceivable position searching for insects on the buds at the 
end of a branch. It is slightly smaller than the Coal Tit, its 
head is bluish black, the sides of the neck are '^hite, the 
under part of the body is light brown while the upper part 
is olive-brown, of- edpides. tlxe 5 to 8 eggs are 

greyish wMte.speckled, vsibh brown.! . I . 
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The Great Tit. {Parus major). 

Two of the tits are especially nsefnl to agricnlturey 
because they are not only more numerous than the other 
members of the femily, but they live near human habitations, 
and are found in every garden and orchard. The first 
place in point of size may be given to the Great Tit, 
which is a voracious devourer of insects of all kinds and 
in all stages. It is indefatigable in search of food, and 
may often be observed climbing the trunks of trees, or 
hanging suspended from the under surfaces of branches 
while examining every cavity, leaf, or bud that is likely 
to afford shelter to any of its numerous insect-prey. These 
tits have been observed in numbers upon and under oak 
trees, pecking to pieces the galls for the sake of the insects 
within. Late in the autumn, small seeds and fruit forna 
part of its diet, but its young are fed entirely on small 
caterpillars and grubs. Apart from the courage displayed 
by the Great Tit in defence of its young it has been seen to 
attack and Mil other small birds. 

The Great Tit, called also the Ox-eye, is a beautiful bird 
about six inches long, and usually builds its nest in holes 
in walls, trees, decayed posts, and similar places. Six, 
seven, or eight is the average number of eggs, which are 
white, sometimes a faint yellow, and spotted with red. The 
head and throat of the Great Tit are glossy black, with 
a white patch under each eye. The back is olive, or ashy 
green, and the body underneath is greenish yellow with 
a broad stripe of black down its entire length. 

The Blub Tit (Parua ccoruleus). 

This elegantly feathered little bird is the most useful of 
all the tribe of tits. It is about four^and-a-half inches in 
length, and happily, distributed generally throughout the 
country. The wings and tail of this species are blue, the 
breast and belly sulphur-yellow, the back yellowish green, 
and the side of the head white with a blue band running 
across it from the beak to the nape. Its nest of moss, 
hair, and feathers is built in holes in trees, walls, or gate 
posts, and sometimes in pumps, letter boxes, and other 
extraordinary places. The egg are six to nine in number, 
and are white, spotted with light red. Insects appear to be 
the principal objects of its search during the summer. 
Naturalists who have watched these birds saw nothing but 
small grubs and caterpillars brought to the young ones from 
apple trees near. In the winter this tit feeds upon seeds, 
eggs and pupse of insects, and anything it can pick up. 

The Long Tailed Tit (Aegithalus vagans), 

This tit which is abundant in the southern and south¬ 
western counties of England, but not so common in tho 
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north, is also beneficial. It is about four-and-a-half inches 
long, and builds a most elaborate nest, shaped like a bottle, 
from which this bird is known familiarly in some localities 
as the Bottle Tit.” The nest, which is built in thick bushes 
or dense shrubs, has a very small hole in the upper part of 
the side. The eggs vary in number from ten to sixteen and 
are white with f^t red spots. It is stated that this bird is 
more decide(Uy insectivorous even than the other species of 
Brocchi m a i nt ains that it feeds entirely on insects in 
stance, and that it and all the species of tits have a right to 
the protection of agriculturists, to whom they render import¬ 
ant ^rvic^. He estimates the annual consumption of each 
of these birds at nearly 200,000 insects in the form of eggs 
am larvae, and remarks that when they attack the buds of 
OTit teees, an ofEence with which they are sometimes 
charged, it is certain that there are insects or mites within 
these buds. 

head, breast and neck of the Long TaUed Tit are 
•wr^tish, TOth black bands or stripes. The back is black, 
mixed withrose colour, and the TPings and the very long tail 
are black edged with white. 



The BLtrn Tit (^Parw ocerulma). 


There is no doiiU. 
damage a^es aQ.4. 
aa^ it is b^eved.i 
in the 
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5??^ I holes in the base ; 
l^''if^,'When no insects 
* easily bfr 
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checked by growing rows of snhflowers in and around the 
orchards. The Tits feed greedily on the seed, and are thus 
kept away from the fruit; and at the same time they are 
attracted to the orchards where they do much good in 
checking insect depredations. In a case where the Blue 
Tit damaged the pear crop by perching above the stalk of 
the nearly ripe fruit and pec]^g it, so causing the pears to 
fall, protection was afforded by the use of small shields of 
cardboard. The pears were large and valuable and were 
being grown on bushes; cardboard shields were cut two 
inches square, with a hole in the centre and a slit on one 
side so that they could be fitted round the stalk of the pear. 
The Great Tit also attacks nuts; but the good it does in 
devouring the nut maggot outweighs the harm it now and 
again does to the sound nuts. 

So beneficial in every sense are the Tits that everything 
possible should be done to encourage their increase. In 
winter, during severe weather, they should be supplied 
with some food, fat, acorns, or beech nuts. Where old 
trees and walls are abundant the Great and Blue Tits usually 
find ample opportunities for nesting, but under other cir¬ 
cumstances, the birds may be rare or altogether absent, owing 
to their inability to find nesting places. In such a case 
much may be done by fixing up rough boxes in suitable 
places, care being taken (a) that they are placed beyond the 
reach of oats, (&) that they are as inconspicuous as possible, 
and (c) that the entrance hole is not large enough to admit 
sparrows. It must be said, however, that Tits do not take 
nearly so readily to artificial nesting places as some other 
birds, notably Starlings. 

4, Whitehall Place, S.W., 

August, 1897. 

Revised, August, 1905. 


The Board of Agriculture and Fisheries would he glad if 
recipients of this leaflet would make it Jmown to others 
interested in the sutyect. Copies may he obtained free of 
charge a/nd post free on application to the Secretary^ Board 
of Agriculture and Fisheries^ 4, Whitehall Place^*London^ 
3. W. Letters of a/pplication so addressed need not helekvmped^ 
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The Lapwing, Green Plover or Peewit. 

Vanellus cristatus. 





T “ femiliar to most persons in Great Britain and 

Ireland, bei^ fonnd in every connty. It breeds in marshes, 
moors, meado'!^ md fallows, and is seen in large flocks in 
the autxunn mi winter, bnt in the breeding season the flocks 
are not nearly so large as at other times of the year. Lax»e 

Continent, iriffie 

adiflt bird the beak, crown of the head, and the erectSe 
^ are greemsh-bla^; the back and wiiig coverts are^S 
greim>blac^ dng^ with pnrple and oopper-colonr: the sides 

rtf ^ 3!“*®; *he wing qpifllB are black} the feathers erf 
In winlTtSttS^ 

The bird meaenres a fpol- i4 

,! 11 ' ? • ’' i 
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The nest of the lapwing or peewit is a mere hole or 
depression in the surface of the ground, either in grass land 
or arable land, sometimes with a few bits of dried grass, 
bents, or rushes at the bottom. Nesting takes place at the 
end of March. The olive-coloured eggs with black-brown 
blotches, familiar to everyone, are usually four in number, 
and are keenly sought after in districts frequented by these 
birds, to supply the great demand for them as luxuries 
of diet. Such high prices are paid for plovers’ eggs, 
especially in the early part of the season, that the natuwd 
increase of the birds is largely interfered with, and the 
multiplication of insects injurious to crops is the conse¬ 
quence. 

No bird is more beneficial to cultivators than the Lapwing. 
It devours snails, wireworms, beetles, and larvse of various 
insects that infest grass, turnips, wheat, and crops of other 
kinds. As it feeds in the evenii^, it has opportunities of 
taking many insects which commit their depredations after 
sundown. On account of their insectivorous habits lap¬ 
wings are sometimes kept in gardens, where their valuable 
services are highly appreciated. They are of great benefit 
to sheep owners by eating the water snail of the species 
Limncea truncatula^ as this snail is the intermediate host 
of the liver fluke {Distoma hepatiaum) which produces the 
liver-rot in sheep. 

Lapwings are, fortunately, protected in close time through¬ 
out Great Britain by the Wild Birds’ Protection Act of 1880. 
The eggs are protected, by the adoption of the Wild Birds’ 
Protection Act, 1894, after April 15th in aU counties in 
Scotland ; and in a few counties in England the second 
brood of eggs is protected by prohibiting the taking of their 
eggs after May 1st. The following testimony of Ourtis, the 
great economic entomologist, may be cited in favour of 
these birds:—^“In the mar^y districts of our Eastern 
counties,” he says, “the plover, or lapwing, called also 
* pewit,’ was formerly exceedingly abundant, as well as 
the run and ree, but the gun and nest-hunter have so 
thinned their numbers that the lapwing is becoming 
scarce, and the latter have almost abandoned our shores, and 
as xnight be expected, the Wireworms seem to be increasing 
rapidly in such localities. On opening the lapwings that 
have been shot, their crops were full of Wireworms; and 
as it is supposed that one bird would eat a hundred in’a day, 
the flocks of forty, fifty, and upwards that Were constantly 
to be seen some years since would clear off a very large 
number in a season. Their assistance, however, is departed, 
and gone for ever, for the high price which the eggs fetch* 
in the market causes the peasantry to look so carefully> 
after the nests, that the only chance the Jiapwing^. has of. 
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escaping destruction is to seek the wildest districts of Scot¬ 
land and Ireland, where, their eggs not being ^o essential 
a luxury as they are considered in England, they may escape 
the persecution they have so long endured. Whether the 
destruction of late years of whole fields of com at Oxborough,. 
near Stoke in Norfolk, is attributable to the absence of these 
birds, I cannot say, but it is certain that formerly the plover, 
abounded in that neighbourhood, and now scarcely a pair 
can be seen.” Since Curtis wrote these words,* the demand 
for lapwings’ eggs has greatly increased, and the annual 
search for them is even more persistent than it was fifty 
years ago. In the agriculturist’s interest the eggs should be 
protected in all counties. 


* Journal of the Eoyal Agr. Soo., 1844, Vol. V, Part I, p, 208. 


4, Whitehall Place, S.W., 
August, 1897. 

Eevised, August, 1905. 
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of Agriculture and Fisheries^ 4, Whitehall PlacSj London^ 
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The starling is so "well and widely known throughout 
Great Britain and Ireland as hardly to need description. 
It is nearly 8^ inches in length. The beak of the adult 
male is yellow; the head, neck, and hack, and all of 
the under part of the body are glossy black, with metallic 
purple or green tints; the feathers on the upper parts are . 
tipped with buffi or dead gold colour; and the wings 
are greyish black with a fringe of reddish brown; the le^ 
and feet are red-brown. In the adult fenoale the colour is 
similar, but not so glossy and lustrous as in the male, and the 
body is more spotted. The young birds are unspotted, 
uniform ash-brown above, clouded with white on the under 
sprface. In the autumn the adults are somewhat lighter in 
colour, and lose Ike metallic lustre in some degree. 

jailing takes place early in the ye», depending on the 
wealker, and e^s are generally -found in the first weeks of 
April, The starling builds without much care or art, in 
holes almost anywhere—^in trees, eaves of buUdings, church 
towers, caves, clefts, and rocks. It has also been observed to 
build openly in creeping plants against a wall, and in the 
thicker and uppermost branches of tke spruce fir, the nest 
being placed close to the stem. In most oases, twigs, straw, 
hay, grass, moss, or wool are used to line the nest, but 
sometimes scarcely any liniixg is supplied. Pour to . seven 
eggs are laid (5 or 6 may be taken as the average nuniber), 
these )3eing pale blue in colour tinged with fere^^ f ; 

1S466 , i ‘‘d ' 
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slightly more than an inch long. There are often two broods 
in the season, and eggs are found from the beginning of 
April until the end of June. 

Starlings have increased very markedly of late years. 
This is due partly to the protection which they enjoy, and 
partly to their power of rapidly moving from place to place 
according to th.e abundance or scarcity of food. They 
are strong and bold birds, and are not driven away from 
their nesting places by other birds, not even by tHe pug¬ 
nacious, ubiquitous sparrow, which is fast exterminating 
swallows and house-martins. 

Starlings almost invariably utilise holes for breeding, 
and they have, both in Belgium and Germany, been long 
supplied with artificial nesting-boxes where natural nest¬ 
ing-places are not available. A box 10 to 12 inches in 
depth, and 6 inches by 6 inches in cross section, with a 
sloping and slightly overhanging roof, and a hole near the 
top 2 to 2i inches in diameter, with a perch below, will not 
usually remain long tenantless. It is best fixed on the 
sheltered side of a tree or wall. If it be placed where it can 
easily be kept under observation, convincing proof will be 
furnished, when the young are being fed, of the capacity 
for the destruction of grubs possessed by this useful bird. 

When the nights begin to get cold in autumn star¬ 
lings congregate in large fiocks, and frequent by prefer¬ 
ence moist marshy districts. They spread over fluids 
and meadows in search of insects by day, and at night 
return to their roosting places, which may be shrubberies 
and plantations, or beds of reeds or osiers. The aerial 
evolutions preceding roosting in autumn have repeatedly 
excited the admiration of observers. According to 
Seebohm a large flock of starlings will divide into several 
parts as the night approaches, each going to a separate 
roosting place. He adds: “Starlings often congregate with 
rooks and jackdaws in the autumn on the pastures, and 
later in the year withVedwings. When farmed, l^e starlings, 
as if to a bird obeying a commander’s voice, fly oflE in a 
compact mass, and if the danger soon passes, they will wheel 
and return again in the greatest order. The roots and 
daws will scurry ofE in all directions, and the redwings 
will seek the nearest trees in a long straggling train, but 
the starlings seem to act under one common impulse.*’ 

In hard weather, and when food is scarce, the starlings 
migrate to Cornwall and Wales, the Western counties, and 
other parts of the country where frost is not so intense, but 
they ultimately return to their native places, and th.e same 
pairs occupy their accustomed nests. 

Food of Starlings. 

Insect Food .—^The starling is of much benefit to agricul¬ 
turists, as its food consists principally of worms, snails, tod 
insects in their difEerent stages. It is especially' txBeful in 
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'Clearing off chafer larvee, and other larvsQ of the same habits, 
in meadows and pastures, and surface caterpillars in turnip 
•and mangold fields. The destructive larvae of the Antler 
moth, the Diamond Back moth, the Silver T moth, and of 
other moths, as well as those of the Daddy Longlegs, and of 
the Click Beetle (known as wire-worms), are also eagerly 
'fievonred by this bird. In the late autumn and winter, 
when the starlings congregate in flock^ they clear whole 
fields of injurious insects in larval or pupal form, and their 
-sharp eyes detect the eggs of at least the larger insects upon 
•forest and orchard trees. The insects that hibernate in 
the larval or pupal form upon fruit and other trees are, 
without doubt, picked out of their winter quarters by the 
long, pointed beaks of these sharp-eyed restless birds. 

Some years ago, in a large and richly stocked nursery in 
Belgium, chafer beetles became so numerous as to be a very 
-Berious infestation. After trying by all known means to 
eradicate them, the proprietor observed that starlings 
devoured large numbers both of the larvae and the mature 
insects. Taking a lesson from this, he erected about half-a- 
dozen nesting-boxes on 15-feet poles, and as these were 
immediately occupied by the birds he continued to provide 
boxes until 125 were in use. The result was that the chafer 
infestation grew gradually less and was finally completely 
'Overcome. 

Sheep regard starlings as their natural friends, and 
permit them to alight on their backs to take out the keds, 
ticksi etc., from their wool. Some farmers, however, main¬ 
tain that the droppings which starlings deposit on the backs 
►of sheep attract flies, and that sheep are not infrequently 
“ struck by maggots exactly on the spot (the loins) where 
the birds most usually settle. In early summer it will often 
be found that cattle on pastures are accompanied by starlings, 
•each animal being surrounded at a distap.ce of a few feet 
by about half a dozen birds. Whether these are attracted 
by the worms that are apt to come to the surface of the 
ground when disturbed by the treading of cattle, or 
■are on the look-out for the maggots of the warble-fly, which 
in spring and early summer drop from the backs of cattle, 
has not been definitely made out. Starlings may often be 
seen accompanying rooks in meadows and fields in a joint 
search for insects. In the summer a pair of starlings may 
often be seen in meadows and fields near their nesting 
place, surroimded by five or six young ones, busily engaged 
in hunting for insects. Broods frequently keep together 
ruhtil the autumn, when they join the flocks congregated 
for the winter. In the breeding season the quantity of 
insects consumed by starlings is enormous. A single 
starling has been seen to carry food to its young, from a 
, grass paddock 100 yards distant from the nest, as mmj as 
'eighteen times in fifteen minutes. . • . 



Leaflet No. 45. 


4 


Vegetable Food. —^During the year 1904 many complaints, 
were made of the depredations of starlings, not only in the 
Kentish cherry orchards, but in apple and pear orchs^ds and 
in connection with other jBmit. Wheat also has been fre¬ 
quently attached, and in some districts fields of seed-wheat 
have apparently suffered heavily. In one or two instances 
when birds have been opened, the crops and gizzards have been 
found to contain whole and partly digested seed corn, whilst 
the birds have been seen at work in the field pulling np and 
devouring the sprouting grain. Indeed, many persons have 
come to consider the bird to be altered in character, owing 
to this partiality for vegetable food. 

Mr. Froggatt, Government Entomologist for New South 
Wales, reports that in the neighbourhood of Melbourne the 
starling is the greatest pest with which gardeners,have to 
deal,‘all fruit trees in the surburban gardens having to be 
covered with nets before the fruit is coloured. Some growers 
entirely lost their cherry crops by immense flocks of star¬ 
lings, which are considered to be even more destructive than 
sparrows. 

Summary. 

On the one hand:— 

1. The starling feeds principally on worms, snails, chafer 
larvse, and beetles, wireworms, surface caterpillars, larvae of 
Daddy Longlegs, and many other harmful insects, together 
with pup 80 and eggs. 

2. The starling is entirely useful on newly ploughed land, 
and in meadows and pastures. 

On the other hand:— 

The bird devours or spoils cherries, apples, and pears, and 
other fruit to a less extent, whilst it is sometimes destructive 
to seed-wheat. 

There is no doubt that starlings do much harm in the 
orchards of this country when the fruit is ripening. On the 
whole, however, the information at present collected goes to 
show that, in view of their great partiality for insect" food, 
starlings are, from the forest standpoint, entirely useful. 
Whilst in agriculture and gardening their usefulness far 
more than outweighs the occasional done. 

4, Whitehall Place, London, S.W., 

October, 1897. 

Revised, June, 1905. 
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The Stem Eel’woirm (Tylenchus devaatatrix, Killin). 



1. Belwonn. * 2. Voung form just emerged from egg.* 
8. Belworm uad eg? ^ tissues. 

(1 muoli magnified, 2 and 8 more highly magnified.) 


The misohief caused by the stem eelworm {Tyhnchm 
•devastatrix) appears to be extending. For some years past 
complaints have been received of the feilure of various 
kinds of crops from some unperceived cause, which, on 
examination, proved to be the stem eelworm. Wheat, oats, 
Ixops, clover, and onions were the principal subjects of 
this infestation submitted for investigation, and in all oases 
eelworms of this species were found in the stems of the 
affected plants. 


' * These fig^ee .aipe rSproduoed from Dr. BitvemS Bod* ^ ^ 
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As a pule, there were no signs of any insect or fungoid’ 
attack, except in some of the diseased clover plants, in which 
there were fungi present, together with the eelworms. In 
some specimens of diseased clover plants from large fields* 
where disease was rampant, the stems of the affected 
plants were swarming with eelworms; there was also, 
in the same plants injury caused by the action of the 
fungus Sclerotinia trifoliorum (Erik,), It was difficult 
to determine whether the Tylmchus or the fungus, 
was the primary source of the injury to these clover 
plants. In some other plants examined, the cause of the 
disease was certainly Sclerotinia^ as there were no eelworms 
present. 

Among Leguminosae red clover is especially subject to 
infestation by these eelworms, but lucerne is also attacked. 
While the clover plants are small, and during winter when 
their growth is practically arrested, the eelworms get the 
upper hand of them, the result being one of the conditions, 
generally called ^‘clover sickness,” In clover fields left 
down iot two years, bare patches, which extend widely in 
the second year, are often seen. 

Infestation of wheat plants is not very common^ but it 
does sometimes occur, and causes harm, most frequeptly, in 
wheat sown in the spring. In bad cases densely matted 
stems swollen at the base are produced, many being 
bulbous, or tulip-rooted.” Upon stripping off the sheathing- 
leaves the inner leaves are found to be in a flabby condition,, 
and microscopical examination will show that they are 
Bwarmmgwith eelworms. ,The sheathing leaves may have- 
eelworms within their tissues, and their edges are probably 
curved outwards. Eelworms are also present in the bulbous^ 
stems; though not in such numbers as in the ixmer leaver 
They materially damage the plants, and quite prevent the^ 
production of grain-bearing stems. 

Oat plants frequently sustain serious injury from this- 
eelworm. Their stems are short, yield liMe or no com, 
and become ^^tulip-rooted.” In a bad attack the roots- 
become shortened, contorted, and light in colour, and are 
evidently of little use to the plants. The edges of the leaves- 
ar§ twisted outwards in a peculiar fashion. 

Bye does not appear to suffer much in this country from 
this eelworm, though in Erance and Germany it is often, 
seriously injured. Barley does not seem to be attacked. 

Beans are occasionally infested, when the lower parts of the- 
plants become swollen, and gro^^ is stayed. 

Onion plants infested by eelworms in the early stage of 
their growth have swollen and twisted leaves, in which 
eelworms may be found in large numbers. When the bulb 
is more advanced, it swella unnaturally in the upper part,, 
and becomes soft and pulpy. It ^Uts open, the outer folds 
Jatt away, and the wh<de bulb soon deci^ys. In the growing 
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parts of the ibulbs eelworms are found in numbers in all 
stages of existence, but not in the decayed parts. 

Hyacinths and other flower bulbs are affected by this 
eelwonn in the same manner as onions. 

Some roots of hop plants which had become*^ nettleheaded,’’ 
as hop-planters say, and of which the growth was arrested, 
—awhile the bines slipped down the poles and the leaves 
became distorted—^were examined, and considerable numbers 
of Tylmchm devastatrix were found in them. 

Some grasses and other wild plants are also infested by 
eelworms, amongst these being Yorkshire fog, sweet-scented 
vernal, annual meadow grass, daisy, shepherd’s purse, 
spurrey, buttercup, cornfLower, sow tMstle, climbing buck¬ 
wheat, and lance-leaved plantain. 

The roots of cucumbers and tomatoes are not infrequently 
found to be much swollen and covered with outgrowths, 
which are due to the attack of an eelworm, of, however, 
a different genus {Heterodera radicicdla) to that at present 
under consideration, while Heterodera schactii infests beet, 
hops, and several crucifers. 

Life History. 

The full-grown eelworm {Tylmchm devastatrix) is about 
the twenty-fifth of an inch long. Its length varies some¬ 
what in different plants. In appearance it resembles a 
tiny eel, with both ends pointed, the hind end specially so. 
It has a sharp spear-shaped point within the gullet (seen 
under a high magnification), which serves to pierce the 
tissues of plants and to extract their juices. The eggs 
are oval, and sometimes oblong in shape, as shown in 
the figure, and are found in the tissues of the host- 
plants, together with partly grown and fully developed eel- 
worms. When the young worms come from the eggs, they 
are about'one-seven^ of the size of the adult eelworm, and 
resemble them in outward appearance, though their 
internal parts differ somewhat. The young form undergoes 
several changes or moults, before it becomes a periect 
eelworm. When the tissues of the host-plant decay and 
dry up, Ihe eelworms and the young forms either fell to 
the ground and enter it, or the eggs and young worms 
remain in the decaying and dead parts, and become dried 
up with them. Eggs containing the embryo worm can be 
kept dry for six months without losing their power of 
hatching, and young worms have the power of resuming 
animation and active life after they have remained in a 
perfectly dry condition, in dead tissues or in dry soil, for 
between two and three years. It is apparent that this 
feM^ulty enormously increases the chances of the distributibn 
and spread of this nematode, which may be carried into 
fields and gardens in this dried-up state with mani^ made 
from infested hay or straw—in these days cut very’ to 
the ground. y; 
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Methods of Prevention and Bemedy. 

1. It VD3.J be said at once that this pest is extremely 
diflictilt to deal -with, but the following points ^ould be 
attended to. A rotation should be selected that will allow 
as long an interval as possible to elapse between the growth 
ofrtwo crops of the same species. Red clover, for instance, 
suffers severely on many farms if cultivated on the four- 
course rotation, whereas it remains comparatively healthy 
if the interval ^tween two clover crops is extended to six 
or eight years. Onions also, in many cases, can only be 
successfully grown with a long interval between the crops. 

2. As far as possible the refuse of infested crops should be 
destroyed. This may be most economically done by 
composting with lime. 

3. Deep ploughing, with the use of a sMm coulter, is an 
excellent preventive practice, not only against tbia pest, but 
also against many others, including insects and weeds. In 
garden cultivation trenching, so as to bury the top spit 
thoroughly, takes the place of deep ploughing. 

4 Suitable manuring and cultivation, so as to produce 
vigorous plants, are general methods of prevention that no 
cultivator should neglect. Iixformation with regard to 
certain points connected with manures will be found in 
Leaflet No. 72. 

5. Several of the late Miss Ormerod’s Anrinal Beports 
contain notes on eelworm infestation, and in the 1897 
Report various dressings are quoted as having been useful, 
“sulphate of potash at the rate of 1 cwt. per acre 
stopped disease in tulip-rooted oats.” Again, in an experi¬ 
ment at Rothamsted on an eelworm infested clover field “ a 
mixture of sulphate of potash 3 cwt., and sulphate of 
ammonia 1 cwt., per acre, was applied on April 3rd; the 
disease ceased and the clover made a very vigorous growth.” 

4, Whitehall Place, S.W., 

April, 1898. 

Revised, January, 1905. 


The Board of Agrimltwre and Fisheries would be glad 
if recipient of this leaflet would make it known to others 
taierested in subject. Copies may be obtained free of 
charge and post free on application to the Seoretary, Board 
of Agriculture and Fisheries, 4, Whitehall Place, London, 
8.W. Letters of appUcation so addressed need not be 
damped. 
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The Asparagnis Beetle (Crioaeris a^rag%). 



1 . 2 . s. 
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1. Beetle net. bIm j 2. Beetle X 2; 3. larva X 8; 4. Pupa X 8; 

6 . Eggs on plant nat. size ; 6 . Bgge X 8. 

Damage done. 

This beetle now and tlien does harm to asparagus, especi¬ 
ally in beds which have been established from one to 
-three years, by eating and disfignring the heads as they 
are formed, bnt chiefly at a later date by attacking the stems, 
which they partictdarly relish. In the larval and adnlt 
stages the insects bite the tender hsparagns heads, making 
brown patches upon them; the adults deflle the heads -with 
TWftnaAB of the Sticky eggs; the heads get covered with a 
brown-black sticky fluid emitted by the larvae; and thus the 
appearance of the plants is spoilt for the market. Later on 
the beetles and larvae eat the laim round seeds, to which 
they are very partial. Plants maybe completely dentidecl,o£ 
their foliage by a succession of broods of larvae. The adtflt 
beetles now and then gnaw the shoots underground,-and 
■cause them to become bent and woody. . >. ! . 
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Distribution. 

The Asparagus Beetle is locally common in the southern 
and eastern parts of England, but is rarely found in the^ 
northern districts. Canon Fo-wler, in his Ooleoptera of the 
British Isles, states that he does not know of a record from 
any locality farther north than South Derbyshire. Enquiries 
made in 1899 failed to show its presence in the North of 
England or in Scotland. It is fairly widely distributed 
around London, and has been recorded as doing damage in 
Gloucestershire and Warwickshire. While common in parts 
of Kent, it is rare in Dorsetshire and the western counties. 
It is known in France, Germany, and Italy, and probably 
throughout Europe. 

Description. 

Beetle .—^The beetle (Figs. 1 and 2) is one-fifth to a quarter 
of an inch long. It is dender and graceful in form. Its 
body is shiny black, with a blue tinge; its head is black; its 
antennas are dark brown; its thorax is red, with two 
or three black marks or lines upon it. The outer margins of 
the wing-cases are of a pale yellow colour, and the inner 
margins black. There is a transverse bar of black across the 
wing-cases, upon each of which there are three yellowish or 
lemon-yellowish spots, or patches, which, with the transverse 
bar and the black margins, form tiie figure of a cross; 
hence the beetle is termed ^‘Cross-bearer ” (jOrioceris). These 
markings are very variable ; sometimes the yellow spots are • 
very small, at others very lai^e. 

Eggs .—The somewhat spindle-shaped eggs (Pigs. 5 and 6) 
are browm to dudky greenish-brown, and oval, being glued 
^ their ends to the plants, usually in rows of three to five. 
Frequently, however, ^ey are placed singly, and occasionally 
in TOWS up to eight in number. They are usually covered 
TOlh a thin gummy coat, and are about- one-sixteenth of an 
inch long. 

^When full-fed the larva (Pig. 3) is from two- 
fifths to nearly half an inch m length; in colour it varies^ 
very much from dirty greenish-grey to dull slate, some 
gruto almost yellow; the skin is wrinkled, and the • 

h^ IS blac^ ^ ^ch of the first three segments is provided 
with a pair of jointed f^t; the tail segment bears a distinct 
proi^ * ® remaining segments are each provided with- 

a pair of fleshy tubercles. 

(5^j?- 4) is pale yellowish in colour. 


Lt/e History. 

onwards, first upon the heads 
aqd shoots, and later upon the feathery foliage of the 
plants. The eggs hatch in from 5 to 7 days, 
(^^den, w^ of America, says 3 to 8 days), and the 
lams at once begin .to feed on the asparagus. The larvfls- 
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told very firmly to the plant by their tubercles and anal 
proleg. Probably in the course of th^ir growth they moult 
three times. The larva is full grown in 10 to 13 days, and 
pupation takes place just under the surface of the soil, in a 
cocoon formed of frothy saliva which hardens into a case of 
parchment-like consistency. The cocoon is dull yellow in 
j colour, and grains of earth cover it externally. Lintner says- 
that instead of going into the soil some larvae merely 
conceal themselves beneath dead leaves and other material 
on. the surface.” 

In Great Britain the pupal stage lasts from 14 to 20 days, 
but the beetle is mature three or four days before its 
appearance above ground. 

The number of broods depends on the weather ; in some 
seasons there are 3, in others only 2 broods. Adults and 
larvae are frequently found upon the plants right into* 
October. 

The adult beetle hibernates in the earth, under stones,. 
sticks, and rubbish generally, and also under the bark of 
trees and in hollow stalks. 

Effect of Weather on the Eggs^ Larvoe^ and Adults. 

During warm weather the beetles breed more rapidly ; in- 
hot, dry weather, however, many eggs shrivel up, and the 
larvae often fail to reach maturity, a long period of such 
weather materially aflEecting the increase of the pest. Very 
cold winters also affect the hibernating beetles, numbers 
apparently being killed, particularly if warm and cold spells- 
of weather alternate. 

An Allied Specie^. 

' A closely-related species^—^the Twelve-spotted Asparagus 
Beetle (Orioceris duodecim-puTictata, Linn.), is also found 
on asparagus in Europe and America, the larvse living on 
the foliage and in the berries. In colour it is^ orange-red,, 
each wing-case having six round black spots. It is ap;^rently 
very rare, if not extinct, in Great Britain. As it is more- 
troublesome than the common Asparagus Beetle a look-out 
should be kept for it by growers in this country. 


Natural Enemies. 



A few natural enemies help to keep down an excess of* 
this beetle. The most important is the Two-spotted Lady 
Bird {Adalia lipwnctatci)^ whose larvss niggers ”) devour 
the eggs of the beetle. The adults have also been ob^rved 
to eat them. Larvss of the Lace Wing Plies (flhrysopida^)--^ 
very ravenous Green Fly eaters—also attack the larva of the* 
Asparagus Beetle. ' 
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Methods of Prevention^ and Remedies. 


1. —In the first stages of this attack, that is, when the 
beetles are feeding upon the juicy parts of the heads 
of the asparagus as they are formed, they are difhcult to 
deal with, though at this period they do considerable 
harm by making the heads brown and spotty. It is desirable 
to leave a few heads uncut in every bed where there is infes¬ 
tation, as traps for the beetles, which get up the feathery 
ahoots and branches during the day for pairing and the de¬ 
position of eggs. In the course of eight or nine days these 
plants should be cut off close to the ground, and burnt. 
Another set of heads should be allowed to run to shoots, 
which should also be similarly disposed of. In America a 
method among prominent powers is to out down all 
.asparagus plants in early spring so as to force the parent 
beetles to lay their eggs upon new shoots, which are then 
cut every few days before the eggs have time to hatch. 

2. —^Beds of young asparagus plants are most liable to this 
-attack in the first year or two, when only the strongest 
heads are cut for market, as the beetles like the succulent 
shoots of young plants. It would seriously injure the 
stocks in newly^ade infested beds to cut off their 
shoots. In such cases, it would be better to handpick 
the beds, killing the grubs and eggs between the fingers. 

3. —^Very finely powdered lime dusted on infested plants 
would also be efficacious, as it would adhere to the slimy 
bodies of the larvss. The lime should be applied as soon as 
the larvsa are noticed, and the application repeated at 
intervals. 


4. —In extensive beds the remedies to be employed are 
liming and trapping, as indicated above, by letting some 
heads grow into shoots and burning them. 

5. —Syringing can be adopted in gardens. "Where 
Masparag^ is grown upon a large scale this process is 
more difficult, as the pfints are not always set in rows, but 
g^m^ be effected by means of knapsack spraying machines, 
I^ffin emulsion, consisting of two gallons of paraffin 
•oil, and half a pound of soft soap dissolved in a gallon of 
Bpft water, may be used for spraying purposes. The soap 
should be boiled, and while boiling the paraffin should be 
poured into it and churned up with the soap until it is 
’thoTOTghly incorporated. The mixture should then be 
diluted with fifteen to twenty gallons of soft water. 

green is also a valuable remedy against these and 
other msects which feed upon foliage. It may be used at the 
rate of one pound of Blundell’s Paris green to 200 gallons 
•of This mixture can also be put on in a ve^ fine 

The mixture must be kept constantly stirred. As 
^uld not ieused till t1^ asjparagus has 


iti 
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Spraying should be carried out before the foliage has- 
become thick and strong. It may be necessary to repeat 
this operation, and it womd be efEective against both beetles- 
and larrse. 

7. —^The asparagus may be sprayed with arsenate of lead, 
made by dissolTing 1 oz. pure arsenate of soda in a little 
water, dissolving 3 ozs. acetate of lead also in a little water,, 
and pouring both into 10 or 12 gallons of soft water, finally 
stirring in 1 lb. of treacle. 

8. —Poultry and ducks do not seem to eat asparagus, but 
they readily devour grubs; a few kept in the gardens, 
especially ducks, would probably do much good. 

9. —It would be desirable to examine the roots of asparagus 
obtained for making new beds, as the pupae or beetles may 
be conveyed in these. In the United States infestation is 
extended partly in this way. 

4, ‘Whitehall Place, S,W. 

May, 1898. 

Revised, July, 1906. 


Ths Board of AgricuUwre and Fisheries would he glad if 
recipimts of this leaflet would make it knoum to otJwre 
interested in the subject. Copies may be obtained free of 
charge and post free on applicaUon to the Secretary,Boardjf 
Agriculture and Fisheries, 4, Whitehall Place, Loftmth 
Letters of applicaUon so addre^ed need not bevtcdtapid, <■ 
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■Pea and Bean Tlirips, or Blaok Fly (Thrips pisivord). 



1, TbxipS) muob. HLS^xxified; line showing natural size. 

2, Distorted pod. 


Complaints are sometime made of the damage caused 
"by the small insects, popularly called Black Fly Thri]^S or 
‘Thunder Fly, to ;i^as and beans. In' 1897 pea plants in¬ 
fested with a species of 'Ehrips were sent to the Board from 
Kent. Both field and garden peas were attacked. In 
Angnst 1900 scarlet-mimer beans were seriously damaged 
by these insects in the neighbourhood of Crawley, Sussex- 
‘The species of Thrips attacking peas, beans, and other legu¬ 
minous plants in this country is not definitely established. 
A great number of kinds exist, some attack wheat, others 
onions^ others are serious pests under glass; damage has 
been reported to apples; others are carnivorous in habits. 
In their adult stage they have normally four narrow wings, 
more or less fringed all round; specimens seldom reach 
more than of an inch in leijgth. The mouth is formed 
partly for biting and partly for suction. The six legs are 
very short, and ^nd in a, bladder-like expansion with hooks 
4it side.. lik^ Slant Liqe thoy undergo an incomplete 
;inetamoin?l3^osis i that iis^ is no quiescent chrysalis st^. 
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Damage caused hy Thrvps. 

In the case of attack on legnminons plants, the damage 
ds done almost entirely to the blossom; the pods are thns 
<5hecked in development. The haulm in cases reported has 
alTOiys been ftQly developed, bnt flowers and perfect pods 
■were practically all destroyed. The ‘ black-fly ’ by sncMng 
away the sap of the delicate blossoms causes the petals 
to shrivel up, and the flowers eventually fall off, leaving 
the stalks behind. In both the attack on peas, reported 
^to the Board, and that on scarlet-runner beans in Sussex, 
an occasional pod developed, always stunted, however, and 
more or less distorted and discoloured by the punctures of 
•the Thrips. The plants in both cases looked perfectly 
healthy and had a good show of blossom promising a good 
yield, but were practically all destroyed by these insects, 
which, although insigniflcant in size, are capable of doing 
■an immense amount of mischief. 

In the attack on beans it was noticed that the lower petals 
•of the blossoms were the first to show signs of shrivelling 
up, then the upper gradually died away, until a little 
•shrivelled mass only remained. 


Descryptim and Life Histcyry, 

The Thrips may be found in all stages inside the blossoms. 
The adult female is about -^th to ^^^^th of an inch long, deep 
hlacMsh-brown with paler head and six rather paler bands 
on the abdomen. There are four narrow wings which are 
iolded over the abdomen in repose; these are densely edged 
■with flne hairs. The antennas are yello'wish-bro’wn with the 
two basal joints deep bro'wn. The females appear in spring, 
and like most Thripidae seem to feed on a variety of plante. 
As soon as the peas or beaus come to the flowering stage the 
females lay their eggs in the folds of the unopened blossoms. 
The small eggs may be found loose in the flowers, and hatch 
•out in from eight to ten days. The larvae are orange in hue, 
•without any traces of •wings, and are very active. The 
larval stage apparently lasts from three to four weeks. 
The nymph is very similar to the larva in form, but is much 
paler in hue and shows traces of the wings, in the form of 
wing-buds. This stage lasts from five to ten days. One or 
more generations may occur amongst the Thripidaei in tibe 
year. No uoales could be detected amongst those attacktog 
the beans. In all recent cases of Thrips on LegnBahi^» 
the females have been winged, and no uoales hive 
•observed. In most Thrips the females are winded anili 
males may be winged or wingless. i j ^ . r 
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The winter is passed in the adult stage, the insects 
hibernating under the rough bark of trees, in crevices and 
under any rough bark on the pea and bean sticks, as also 
amongst the rough herbage at the foot of hedgerows, etc., from 
whence they come out in the spring and feed on the leaves 
of various plants. 


Prevention and Remedies. 

As far as possible all likely winter shelter should be 
destroyed. Old sticks used for scarlet-runner beans or peas 
are sure to harbour Thrips. They, and the haulm, should 
be burnt as soon as possible when the crop is seen to be 
irreparably damaged. It would certainly be advisable 
not to grow peas or beans the following year anywhere 
near where the infested crop had been. Spraying might 
do some good, but in the case of blossom attacks is a 
doubtful method. For leaf-destroying Thrips there is 
nothing like ^yrethrurn wash, formed by adding 1 ounce of 
fresh py rethrum to 2 gallons of soft water and an ounce of 
soft soap. In garden cxQtivation this might be tried as an 
experiment for this particular species. Liming the ground, 
and destroying their shelter by burning sticks and haulm as 
soon as possible, seems all that can be done on a large scale. 

4, Whitehall Place, S.W., 

June, 1898. 

Revised, July, 1905. 


The Board of Agriculture and Fisheries would be glad if 
ffdpients of this leaflet would make it knoum to others 
iut^ested in 13ie sulgect. Copies may be obtained fresy of 
eha/rge and post freetm aipplication to the Secretary^ Board of 
Agriculture and Fisheries, 4, Whitehall Place, London, S.W, 
Letters qf applicaiion so addressed need not be sicmp^ 
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The Fruit Tree Beetle {Soolytm rugulosus, 'Ratzeburg). 



1. Beetle magnified; line allowing natual length. 

2. Latva, natural aizO) and mnoh magnified. 

8. Piece of Apple branch, allowing holea in bark made by the beetle, 
and ohanTielH no^e in the wood. 


There have been ntunerouB complaints of damage to fruit 
trees which, on investigation has proved to be due to Scolytm 
rugulosm, the adults and the larvae of which make tunnels, 
typically between the wood and the bark. The main stem 
may be infested, as well as the thicker branches and smaller 
twigs. If the part attacked has thick bark then the tunnels 
may be more in the bark than on the wood, but thin-barked 
branches are commonly attacked, and in such places the 
tuimels are cut sharply into the outermost youngest wood. 
The ^‘mother galleries” run in the longitudinal direction 
and the “ larval galleries ” are more or less at right angles to 
these. 

Scolykta rugulosus very willingly attacks sickly trees; 
the larvee have been frequently found at work in the tips of 
shoots of trees injured by frost or other weather influences, 
as well as hear knots and soars from canker or knife cuts. 
The beetle; however, also attacks healthy trees, and if in 
overwhelming numbers may kill them. 

Trees attadked .—^The Pmit Tree Beetle attacks apple, pear, 

S lum, cherry, apricot, nectarine, peaohj|||,Uince, Urd-cherry, 
awthom, and mountain ash. 
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Signs of Infestation. —External signs of infestation are, 
the -withering and dying of the leaves, exudation of gum 
from such trees as cherry and plum, the dying away of the 
ends of twigs and smaller branches, loosening of the bark, 
the tiny entrance holes which may be obscured by exuded 
sap, and later the flight holes in the bark through which the 
new adplts have issued. 


Description of Insects. 

The beetle^ which measures one-tenth of an inch in length, 
is slightly shiny, and pitch-black in .colour, the antennae, 
shanks, feet, and the ends of the wing-covers being* reddish 
brown. The thorax, which is.longer than broad, is some¬ 
what narrowed in hront and is thickly beset with deep 
punctures which run together, especially in front and at the 
sides, and give a wrinkled or puckered appearance. The 
wing-covers, narrowed behind, are striated and. finely 
puckered, and bear snoall bristles. The abdomen is arched 
and slopes from the lower surface, at the hind end. 

The larva is a white legless grub, with a wrinkled body, 
yellowish head, and brown mandibles; the front part of 
the body is thicker than the hind part. 

The pupa is white. 


Life History. 

The adult beetles bore into the bark, and the female 
tunnels a gallery in the longitudinal direction, laying ^gs 
light and left, and close together, as she goes along. The 
length of this ‘‘ mother gilery varies from half^an-ipioh 
to just over an inch. The larvae on hatching eat out 
galleries more or less at right angles to the mother gallery ; 
the regularity of the larval galleries varies according to the 
number of larvae present, irregularity being more pro¬ 
nounced if the larvae are overcrowded. ^’Snere tihere is 
room, and the branch attacked is thick enough, the larval 
galleries are regnlax ; only at the top and bottom of the 
mother gallery the larval galleries bend round to run 
somewhat in the longitudinal direction. When full grown 
the !tova gnaws out a bed, typically in the outermost wood, 
and here pupation takes place. 

Thaife may be sncb oTerlapping in the genersitions that . 

papa» and adult—may be found at the same 
The ^rliest beetles begin working towards the end 
of Apnl and in May, and a brood from the eggs laid by these 
may bemn to issue towards the end of June. From the 

lard ^[ga of June beetles^new adults may appear 
autumn. * ^ 
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Treatment 

1. —Pruned branches should not be left in heaps to act as 
centres for breeding. 

2. —Infested branches should be cut ofE and burned by the 
beginning of June before the new brood has escaped. Badly 
infested trees should be cut down and burned. 

3. —In orchards, plantations, and gardens where the^ ia 
considerable infestation, worthless trees that are unfruitful 
or decaying could be ringed and allowed to stand as traps; 
beetles would choose these for their egg-laying, and the trap 
trees should be cut down and burned with the enclosed 
brood. 

4. —In the literature referring to 8, destructor it is 
recommended that the trees should have applied to them 
dressings which would deter the beetles from boring. As, 
however, the thinner branches are attacked by this beetle the 
whole tree would need to be so treated, and where the trees 
are numerous such treatment would be scarcely practicable. 
Soft soap with the addition of a strong solution of washing 
soda has been recommended for the purpose, the coating of 
this material on drying being a preventative against the bor¬ 
ing of the beetles ; lime-sulphur in spring has been recom¬ 
mended for the same purpose. 

The beetle is destructive to fruit trees in the United States 
and several European countries. In the United States 
several parasites (Ghalddidae) help to keep the beetle in 
check; one of these has been identified as Ohiropachys 
colon and another- was probably Pteromalus mamlatus. 
From some Scolytus larvse sent to the Board of Agriculture 
and kept in suitable conditions, at least two species of 
Ohalcididae appeared. 

4, ‘Whitehall Place, London, S.W. 

June, 1898. 

Revised, July, 1903. 


Oopiea of this leaflet may be obtained free of charge 
and post free on application to the Secretary^ Board 
of AgriauUwre and Fisheries^ 4, Whitehatt Place, London^ 
B.W, Letters of application so addressed not be 

stamped. : i : 
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Water Wagtails, or Dish-wasliers.” 

(JMotacillca.) 

There are five species of Wagtails found in this country. 
Of these only three are fairly common—^the Pied Wag^il 
{Motacilla lugitbris^ Temminck), the Grey Wagtail Qtotacilla 
melanope^ Pallas), and the Yellow Wagtail (Motacilla Tai% 
Bonaparte). The other two, the White Wagtail {Motadlla 
alha^ L.) and the Blue-headed Wagtail (J\iotacilla flava^ L.), 
are comparatively rare in Great Britain. Few species of 
birds are more useful—^within the limits of their numbers— 
than Wagtails, because their food is for the most part of a 
“ soft ” character, comprising insects of all kinds and in all 
stages, and small snails and slugs. The seeds of weed 
plants may be taken when insect food is scarce. For this 
reason alone, apart from their beauty and their harmlessness 
to crops, they and their eggs deserve to be protected. They 
did not figure in the original schedules of the Wild Birds’ 
Protection Act of 1880; but in several counties in England, 
Wales, and Scotland some of the species were added to the 
schedule later. 

The Pied Wagtail. 

Distribution. —^The Pied Wagtail (Motaciila lugubris)^ 
is perhaps the most common of the Wagtails. It migrates 
from the more northern to the southern parts of the 
kingdom in the autumn, some of the birds leaving this 
country for the winter. Flocks of Pied Wagtails have been 
noticed in Kent and Sussex near the coast in September, 
evidently bound for foreign climes. These return again 
very early in the spring, but there are always Pied Wag^ils 
to be seen throughout -Uie winter in this country, except in 
the more northern regions. 

Description and Noting Habits. —^The male of this 
species of Wagtail is rather more than 7 inches in length, 
and the female is slightly over 6 inches long, from beak to 
tip of toil. The body is black above, while me breast, belly, 
and parts under the tail are white (see Plate). There are 
also white feathers on the margins of the wings and tail, but 
the legs and beak are black. The throat is black in summer, 
but becomes white in winter. 

Breeding begins in the spring, and there are often two 
broods in the season. The'nest is constructed of lixoss, 
dried grass, bents, and fine roots, and lined with wool, 
feathers, and other soft naaterials. From four to six eggs 
are laid, of which the ground colour is bluish white, with 
browni^ or purple-brown ^cks. 

Pood fla 6 zis.- 7 The Pied Wagtail may generally be seen in 
m^ows, pastured and fields where cattle and sheep are 
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grazing, busily engaged in catching the insects attracted by 
these animals. Gilbert White says: ‘‘Wagtails.rnn round 
cattle, availing themselves of the flies that settle on their 
legs, and probably finding wormfl and larvee roused by the 
trampling of their feet.’* “Interest,” he adds, “makes 
strange friendships.” This bird is also seen near ponds, 
streams and rivers, and in marshes and flooded meadows, 
taking the insects found there. If Red Wagtails are 
watched, it will be seen that they are never still, but are 
continually hunting for insects of all descriptions : beetles, 
flies, moths, and aphides, as well as millipedes, snails and 
slugs. They also diligently follow the plough in search of 
food, and doubtless then account for large numbers of insect 
pests. 

The Qrey Wagtail. 

Distribution —^This species is not so abundant as the Pied 
Wagtail. It is of more solitary habits, and is found chiefly 
in the mountainous and hilly districts of England and 
Scotland. It frequently breeds, however, in Devon, Dorset, 
Somerset, and Wilts, and in localities generally where there 
are streams and brooks, and plenty of water; but less 
frequently in the south-eastern districts. It is fairly common 
in Ireland. It migrates to the more southern counties in the 
autumn. 

Description and Nesting Hdbits.^ThB Grey Wagtail 
{Motadlla melanope) is n^ quite so large as the Pied 
Wagtail. In colour it is blue-grey or slate, with a line of 
white above the eyes. In summer it has a black chin and 
throat; the breast, belly, and underside of the tail- are 
yellow; the beak and feet are black. Tellov? is such a 
prominent colour in the Grey Wagtail that its name scarcely 
seems appropriate, and it is, on this account, apt to be 
confused with the species described below. 

It builds early in the spring, generally in banks, a nest 
lined with hair, much like that of the Pied Wagtail, and 
lays five eggs as a rule, though sometimes* as many as seven 
have been seen. The eggs are of a creamy white colour, 
speckled with light brown blotches, and marked with a few 
black hair streaJto. 

Food Habits. —^Like the Pied Wagtail, this species subsists 
entirely upon insects, and may be seen, especially near 
brooks and other water-courses and in marshes, busily 
hunting for its food. It is particularly addicted to small 
snails—^fresh-water molluscs—and this predilection doubtless 
enables it to do good service to sheep farmers and breeders 
by destroying quantities of the snail known as Limncea 
U^uncatuM, which is the host of that scourge of flocks the 
liver-fluke (Distoma hepaticum, L.). Species of Limncea have 
been found in the crops of all the three Wagtails commonly 
met with. It was not actually a^ertained that the siaails 
were LAmnoea tnmcatula^hvA there can be no doubt that 
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if tiieee birds feed upon one species of Limnoea, they wonld 
also feed npon Limncea truncatula, a small tbin-shelled 
snail coming from water-conrses and wet ditches to marah 
pastives and low-lying grass-land. 

The Yellow Wagtail. 

Distribution .—^The Yellow Wagtail is not a winter||resi- 
dent in this country, but appears in April, and leaves in 



Sept^ber mid October; It nsay, however, occasionallv 
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fiaosj, tnat Tieaiow Wtft^had fcioen observed in two pltoea 
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near Paignton (Devon), on Dec. 6th of that year. The 
species is distributed throughout England generally, but 
is not common in Scotland, except in' the more southern 
counties, whilst in Ireland it is rarely seen. On the first 
arrival of the immigrants they are found in marshes and 
grass land, but soon pair and go to the cultivated fields. 

Description and Nesting HaUts .—The Yellow Wagtail 
{Motadlla raii\ as its name implies, is mainly of a 
yellow or canary colour. The upper, parts of the bird are 
olive, or greenish yellow, and the lower parts more of a 
canary yellow. The plumage of the female is not so bright 
as that of the male; the bill and feet are black. In length 
it is about 6^ inches. The nest, usually placed on the 
ground in grass or tuffcs, and occasionally on a bank, is 
composed of~dried bents and fine roots, with dried grass and 
wool, or hair, or even fine roots, for a lining. Nests are 
sometimes found upon ploughed land. Two broods are 
sometimes produced in a season. From four to six eggs 
are laid; they are greyish-white, mottled with clay-brown, 
with a few black hair streaks. 

Food HaUts .—In cultivated fields this species may be 
seen hunting for insects and following the plough with 
assiduity, swallowing millipedes, wireworms, and other 
insects as they are turned up. Breeding begins early, and 
after the young are hatched, the birds move off to meadows, 
marshes, and pastures, where they follow cattle and sheep 
for ihe insects around them, and may be seen busily hunting 
for all kinds of insects, upon which they live. Like all 
the Wagtails or Dish-washers, they are constantly found 
near water-courses, ponds, and marshy places. There is no 
doubt that this Wa^il, like its congeners, devours the spail- 
hosts of the liver-fiuke. 

From this short account of Wagtails it will be seen that 
these birds are of very great economic value, and should 
everywhere be carefully protected. 

4, Whitehall Place, S.W. 

October, 1898. 

Revised, May, 1908. 


Copies of this leaflet may be obtained free of chwrge and 
post free on application to the Secretary^ Board of Agru 
aultme and Fish&ries^ 4, Whitehall Place^ London^ 
Letters of application so addressed need not be stamped. 
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Tlie Bam Owl (Strix fiammea). 

The Bam, White, Screechy or Church Owl, as it has been 
variously called, is beyond question a most useful bird, and 
yet it has been much persecuted. 

The destruction of this bird has been due to a variety of 
reasons : to superstition (associated with the bird’s^ being a 
night flier, and having a noiseless flight and a weird cry) ; to 
faulty observation and i^orance of its true food habits ; to 
the price obtainable for its eggs ; to the demand for the bird 
by bird-stufiEers; and to the use of its plumage for decorative 
purposes. 

There is some ground for the belief that even with game- 
keepers the Bam Owl is not so ruthlessly destroyed as 
formerly, the statement that the chief food of the owl 
consisted of game birds having been disproved. The Barn 
Owl (like other birds of prey) has the habit of disgorging 
by way of the mouth indigestible particles, in the form of 
pellets, and by examination of these one can determine on 
what the bird has been feeding. Dissection and examin¬ 
ation by competent and unprejudiced observers of numbers 
of the disgorged pellets, has proved that fur and not feather 
is the chief food. 


The Bam Owl has the characteristic curved beak and 
strong talons of a bird of prey. The colour varies in 
different specimens; the upper f)arts of the adult may be 
tawny-buff, mottled with grey and white and brown, and 
the under surface whitish. The upper side may, however, 
be more grey than brown, and the under side yellowish with 
greyish or blackish spots. 

The face is white and the bill yellow. Round the eyes 
and beak the feathers show a heart-shaped pattern. The legs 
are long and covered with downy feathers. No tufts are 
present on the head, such as characterise the Long Eared and 
the Short Eared Owls. The female is rather larger than the 
male, the length being about 14 inches. 

Favourite places for egg-laying are buildings, such as 
church towers, ruii?s, or bams, but holes in rockS) and 
hollow trees in woods are also used. Dovecotes may also be 
‘fi^uented, the owls living m the whole peacefully ^ith iihe 
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pigeone. No actiial nest is made. The eggs are white, and 
the number laid may be up to six or seven. Incubation 
be^s, however, after, say, two have been laid, other eggs 
being laid at different periods during incubation, so that it is 
possible to find in the nesting place unlatched eggs and 
young of different ages. 

The Bam Owl has a wide distribution. 


Mode of Life and Food Hahits, 

During the day the owl stands motionless and asleep in its 
shelter-place, but at nightfall it sallies out with its stealthy 
noiseless flight and patrols its beat in the search for food. 
With its large eyes forwardly directed, the owl’s sense of 
sight during fiight is very keen (it cannot, however, see in 
perfect darkness), but it is equalled if not excelled 
by its sense of hearing. The ears are covered by folds 
of skin which are b^ent forwards during flight. The 
soft loose plumage enables the bird to fly along noise¬ 
lessly so that the prey is not alarmed, while the slightest 
sound or motion of the prey is heard in the stillness, by the 
owl. The cry of the owl is a weird screech or shriek, and 
both old birds and owlets make a noise resembling snoring. 

The food of the Barn Owl consists chiefly of mice and 
voles, but rats may be taken and also bats; the larger insects 
are taken on occasion and even various small birds, but the 

K fcentage of these last is small; the Bam Owl has been 
own also to take surface-swimming fish, 

Seebohm, in his exhaustive history of British birds, holds 
that the Bam Owl is undoubtedly the farmer’s best friend. 
He gives an instance in which twenty freshly-killed rats 
were found in a Barn Owl’s nest. He also says that in 700 
pellets ” of this owl there were found the remains of six¬ 
teen bats, 2,513 mice, one mole, and 22 birds of which 
nineteen were sparrows. 

Lord Lilford writes of a half-grown owl eating nine mice 
in rapid succession and beingjjmngry again in three hours ; 
and also of an old pair of owlswj^jch brought food to their 
nest seventeen times in half-an-hourSi^ 

Another observer describing the contents of various 
nesting places of the Bam Owl remarks that he found 
four species of mice at the same time in one nest: the com¬ 
mon farm mouse ; the little white-ljellied,,red-backed, short- 
bodied, harvest mouse ; the large, thick-coated, full-headed, 
^ort-tailed grass mouse; and the long, sandy, long-tailed 
long-eared field mouse. 

The Bam Owl will take young hapd-reared game birds, 
but this can easily be prevented by keeping them in th^ir 
coops at night; naturally hatched oneS are safe under the 
mother’s wings at night. 
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In the Report of the Departmental Committee of the 
Board of Agricnltnre on Field Voles in 1893 it is stated 
that white and brown owls prey upon these pests, which 
cansed much mischief on hill farms in Scotland; and in 



Thu Bash Owl (^SMa JUaumta"), axd BoO, 
COwl jtth, lids nsfnmJ siM.) 


&eir schedules of the natural enemies of the vole the 
Committee place in the first category of “ Vole-killCra, harm- 

6f all 
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In view of the unanimity of evidence as to the great 
utility of the Barn Owl, from witnesses who have carefully 
studied its habits, the necessity for the careful preservation 
of this valuable bird cannot be too strongly urged upon the 

whole rural community. a. j , j. x,. 

The "White or Bam Owl is included m the Schedule of the 
Wild Birds’ Protection Act, 1880, which provides that any 
person fairing or killing an Owl during the close season is 
liable to a penalty of £1. The close season is generally from 
the 1st March to the 31st July ; but in some counties it lasts 
from the Ist February to the 31st August. The eggs of 
the Bam Owl are protected in a large number of counties. 

4, Whitehall Place, S.W., 

October, 1898. 

Revised, April, 1905. 




The Board of Agric/uUwre a/nd j^isheries would he glad 
if Tecwgieinis off this leaflet wouHd maJoe it knowHf^ftiners 
interested m the subject. Ooptsa oZrfJJ?/ 

charge and post free on appltoahon 
Board of AgriouUure <md Fisheries, 4, T^tehW 
Londm, 8.W. Letters of application so addrmsd need not 
he stamped. 
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The European Gooseberry Mildew. 

» {Microsphaera grossulaHae^ L6v.) 


There are two kinds of mildew which attack gooseberry 
bushes, but which, though they appear to the naked eye to 
be very much alike, and are liable to be confused by careless 
or incompetent observers, are nevertheless found to present 
very great differences under the microscopa The two pests 
are known by the common names of European Gooseberry 
Mildew and American Gooseberry Mildew.* The former 
species, Microspliasra grossularias^ has been known in this 
country for many years. As a rule it attacks only the leaves, 
and is very seldom found on the fruit, and then merely on 
the tip. The American gooseberry mildew {SphcBTOtheca 
Mors uvce^ Berk.), on the other hand, attacks not only the 
leaves but the young shoots and the fruit, covering them in 
the summer with a glistening woolly surface, which changes 
in the autumn and winter to a brown felted mat. The two 
species of fungus may appear on a plant at the same time. 

The European mildew (Pig, 1) often appears when a warm 
moist spell of spring weather is followed by a sudden lower¬ 
ing of ^e temperature. 

The white powdery form in which it is seen is caused by 
myriads of spores of the summer fruit of the fungus ; these 
^spores unless destroyed are blown about by wind and infect 
neighbouring bushes. 

Later on in the season a second form of fruit resembling 
minute black points, just visible to the naked eye, appears 
on the mildewed patches. This second form of fruit ripens 
on the dead fallen leaves during the winter, and infects the 
young leaves the following spring. » 

When the disease is severe the leaves die and fall off 
early in the season; the fruit is thus checked in growlii and 
remains small. If the epidemic occurs for some years in 
succession the bushes become stunted in growth or may 
even be killed. 


* The American GoosebOTry Mildew is fully described in Leaflet No. 195. 
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1. Gooseberry Madew; 2 & 8. American Qoosebetiy Mildew. 
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Treatment 

1. —^Althongh. this disease is not of so serious a character 
as the American gooseberry mildew (Figs. 2 and 3) it should 
be treated in the same way. A solution of liver of sulphur 
in the proportion of 1 lb. to 32 gallons of water should be 
sprayed over the affected bushes with a mist-forming sprayer, 
the spraying being repeated as occasion demands. 

2. —All dead and fallen leaves should be collected and 
burned, and the ground should be dug so as to bury effec¬ 
tively any fungus fruit lying on the ground. 

3. —Kainit may be usefully employed as a manure. 


4, Whitehall Place, London, S-W"., 
October, 1898. 

Revised, May, 1908. 


Copies of this leaflet may he obtained free of charge and 
post free on application to the Secretary^ Board of Agri¬ 
culture and Fisheries^ 4, Whitehall Place^ London^ 8,W, 
fMters of application so addressed need not he stamped. 
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The Pear Midgre. 

(Diphaia pyrivom.) 



1, pMr stnnted and mltorued by tbe larv» within it. 2. Seotion of 
pear with larv». S. Larva, muon majpnifted. 4. Female fly, much 
xnagnifled. Lines show natural length of fly and larva. 


The pear midge causes serious losses in pear orchards by 
its attacks on the young fruit. Some pear growers, seeing the 
young jwars falling fast in June when they are about the 
size of marbles, used to believe that this result was due to an 
unhealthy condition of the tree, or to influences of the 
woathor^ but they now rocogniso that it Ib xnore ofton du© to 
the insidious attack of the tiny pear midge, the presence 
of which is tax more common than is usually believed. 

It would appear that early pears, and those that blossom 
^rlv, are most liable to infestation by this insect. 
Wllitams Bon Ohrdtien is notoriously subject to it, and in 
America, where the pear midge is very prevalent and most 
destpotlve, the Bartlett pear ^identical with Williams’ Bon 
Chretien) and the Lawrence are the varieties chiefly attacked. 
Beurre de I’Assomption, earlier than Williams’Bon 0hr6tien, 
is al»> frequently serlouriy affected. Pitmaston Duchesse. 
Marie Louise, Jargonelle, Souvenir du Oongriis, all early. 
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and like the Bon Chretien in many respects, are also 
especially liable to be infested.^ Infestation has been noticed 
on later pears, as Josephine de Malines and Oatillac, but in 
a mnch less degree thm on earlier yarieties. 

Professor Riley, -writing in 1885, considered that the insect 
had been imported from Europe, as until it was found in 
1880 upon a certain farm near Meriden, in Connecticut, no 
insect of similar habits was found in the United States. 

This is probably the same insect as that termed Oeddomyia 
nigra by Meigen. Schmidberger first described the habits 
of this insect in 1831. He says: “The species of gall- 
midges found by me in the pears are eyidently the 
Oeddomyia nigra^ because the description which Meigen 
gives of the black gall-midge completely agrees with this. 
I retain Meigen’s name, and call it the black gall-midge.” 
Riley, however, suggested that the name of Diplods 
pyrivora would be suitable, and this has been adopted by 
entomologists, as it is not certain that Meigen’s species is 
the same. 

It is not known how long the pear midge has been at work 
in this country. It was first mentioned more than twenty- 
five years ago, and there is every reason to believe that it 
had been present here long before this, for its action upon 
pears, closely resembling, as it does, that of weather and other 
natural causes, might easily have been mistaken for these, 
especially as there were then comparatively few trained 
observers. It is certainly on the increase in many parts 
of the country, causing a heavy annual loss, and unless 
checked will cripple the cultivation of this fruit. 


Description, 

The fly is nearly one-tenth of an inch long, with an 
expanse of wings of nearly one-fifth of an inch. Its slender 
body is blacMsh-grey to black in colour, with pale yeUowii^ 
and white hairs; its antennse, with twenty-six joints in the 
male, are dark brown and very long; its legs are also very 
long, and yellowish brown. The wings are grey with dusky 
hairs, and a few dull yellowish ones at the.base. The female 
is slightly longer than the male, having antennse with 
fourteen joints, and an exceedingly long ovipositor for the 
purpose of depositing her eggs in the calyces of the blossoms 
of the pears. In colour the female is dusky grey, always 
paler than the male. 

The larvm are footless, yellowish-white in colour, and are 
composed of fourteen segments, with a brown head, bearing 
two nipple-like, two-jointed antenn®; on the underside 
near the head end is a long brown process sightly furcate 
at the tip—the anchor process or breast bone, when mature 
the larvw reach one^venth to one-sixth of an inch in 
length. 
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The py^a is about one-tenth of an inch in length, black 
above, and yellowish-brown beneath. 

eggs are longish, and transparent white, a number 
being laid in a single flower. 


Life History. 

The perfect midge appears in April, about the time the 
blossoms commence to show signs of the white petals, and 
continues on the wing until about the second week in May. 
The exact time varies from year to year and in different 
localities to some slight extent. The females lay their eggs 
both in the unopened and the expanded blossoms by means 
of the long egg-laying tube. When the blossom is unopened 
they pierce the petals and deposit the eggs on the anthers, 
usually in little heaps. When the blossoms are expanded 
they push the egg-tube deep into the pistil or ovary. In from 
foi:^ to six days the eggs hatch and the young maggots make 
their way into the developing fruit. By the first week in June 
some of the maggots are fully grown and commence to leave 
the fruit; the majority may be mature by the end of the second 
week, or towards the end of June the pears may still contain 
the maggots. Some are however unable to escape owing 
to the pears not splitting or decaying so rapidly, and thus 
remain on the trees longer. The majority of the maggots 
leave the pears, either by a cleft on the fruit or by some 
decayed patch. The fruit may or may not fall with the 
maggots in it; as a rule the larvae escape when the pears are 
on the trees, but some correspondents mention the ground being 
covered with small fruit laden with midge larvae. The mag¬ 
gots, in common with others of the genus Diplosis^ have the 
power of skipping. When they leave the fruit on the trees 
they move to ^e outer surface, bend their bodies and make a 
spring on to the ground. At times this jumping habit is 
very marked. As many as forty larvae have been counted in 
a single pear, but fifteen to twenty seems to be about the 
normal number. In some pears picked at random from 
infested material the following numbers were found :— 
16, 21, 28,15, 19, 15, 17. 23. On reaching the ground the 
larvae bury themselves under the soil, usually about an inch 
auid a-half from the surface. Professor Lintner observed 
them to go as deep as two and a-half inches in America. 
At the end of about two weeks they have completed little 
papery cocoons of a dirty creamy silk, which become more 
or less covered with fine grains of earth. The cocoons are 
one-tenth of an inch long. Many of the maggots may 
remain as such until the end of winter and pupate in the 
early spring; others seem to pupate in a few weeks after 
entering the soil.' If the larvae cannot escape from the pear, 
as sometimes happens, they remain in it (as larvae) for some 
time, until it decays on the ground. 
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When the lajrvsa first attack the fruitlets their presence 
cannot he detected; later they fonh small dark tunnels, and 
by degrees they hollow out all the pear, which becomes 
internally a blackened mass of pulp and excreta* 


Appearance of Infested Frnit. 

About two weeks after the attack has commenced the 
fruitlets begin to swell abnormally. The diseased fruit 
always grows much more rapidly than the sound. By 
degrees the fruitlets become deformed, some roundod, 
others bulged out at the sides and much distorted. On 
cutting them open they will be found to conttiin the larva). 
Internal examination should always be made, as sometimes 
pears become deformed from other causes. 

Preventive Measv/res. 

1. —In gardens the best remedy is hand-picking where 
dwarf trees are attacked, but in large orchards this is not 
possible. 

2. —^Mr. Fletcher, entomologist to the Canadian Government, 
suggested that when , trees are persistently badly attacked 
and the fruit not likely to come to maturity, a heavy 
spraying with arsenites or sulphate of copper should be given 
so as to kill the fruit; the larvse would thus all be starved to 
death by having their food destroyed. 

3. —Skimming off two inches of the surface soil beneath 
the trees in winter and burning it, replacing it afterwards 
as is done in gooseberry sawfiy attack, would be sure to do 
good, but on a large scale probably could not be carried out. 
Certainly it is advisable to cultivate the ground beneath the 
trees, instead of having the land under grass. 

4—^At present no detailed experiments have been carried 
out with spraying, but it is possible that by spraying with 
paraflhi emulsion as soon as the blossoms show me first white 
petals, and at the same time giving the ground a good 
drenching with' the emulsion beneath the trees, the pest 
might be deterred from egg laying and many killed in the 
soil. This would have to be done at the time when the flies 
are appearing from the soil. The emulsion for the ground 
should of course be stronger than that applied to the tree. 

5.—The use of kainit has proved serviceable in^ America. 
Dr. Smith, who has made careful experiments with the pear 
midge, has found that kainit spread under the trees has been 
most effectual in killing the larvae. He recommends that the 
ground under the trees should be dressed with kainit at the 
rate of a ton to the acre and mentions an instance of an 
orchard so treated having practically escaped infestation, 
while in an adjoining orchard not treated he failed to find a 
single fruitlet not containmg larvfis. lu New Brunswlok 
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kainit has also been nsed with success in orchards at the 
rate of half a ton to the acre. In Great Britain some 
experiments (Journal S.B. Lgn. Coll., No. 7., p. 27) have 
shown that kainit at the rate of 5 cwt. to the acre killed the 
larvae if applied just about the time the larvae fall from the 
fruit, though a Herefordshii*e grower who employed this 
method in his orchards got negative results. It is certainly 
advisable for growers to give kainit a fair trial at the rat© of 
half a ton to the acre, a quantity that xxiay be safely used, 
where the orchards are down with grass or not cultivated 
with strawberries or vegetables. To be successful the kainit 
must be spread very evenly, and be applied just before or 
when the larvae are falling, as it has the greatest efiEect on 
the larvae before they become enshrouded in their silken 
cocoons. "" 

6.—Gas lime has been used but is not successful; its 
coarse nature enables many of the grubs to escape its effects, 
but possibly, if finely powdered and spread evenly, it might 
have a similar effect to kainit. 

4, Whitehall Place, S.W. 

October, 1898. 

Revised, July, 1905. 


The Board of Agriculture and Fisheries would le glad 
if recipients of this leaflet would make it known to others 
interested in the suhject Copies may be obtained free of 
charge and post free on application to the Secretary^ Board 
of Agriculture and Fisheries^ 4, Whitehall Place^ London^ 
S.W* Letters of application so addressed need not be 
stamped. 
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The Spotted Flycatcher {Musdcapa grisola^ Jjinn.). 

The spotted Flycatcher, known also in some districts as 
the “ Beam bird ” because it sometimes builds its nest on 
beams in outbuildings, is, as its name signifies, a devourer of 
insects. It is also known in Northamptonshire as the 
“ Cobweb,” and in Kent as the Cherry sucker.” It is 
a fairly common bird in England and some parts of 
Ireland, but is not so frequently met with in Scotland. 
This bird winters in Africa, and of our summer birds appears 
late, arriving in this couniary about the beginning of May, 
Gilbert White dating its arrival between May 10th. and 
May 30th, although Markwick in his calendar gives the 
dates between the 25th of April and May 22nd. Other 
naturalists say that it generally appears when the oak is in 
leaf, which means that the date of its arrival in May depends 
upon whether the season is backward or fo^9^^a^d. Selby 
says it seldom makes its appearance before the latter part of 
May, or until the woods are in complete foliage, when the 
particular insects that compose its food are in full vigour and 
maturity. Howard Saxmders states that it has been observed 
exceptionally in our eastern counties as early as April 23rd. 
In Gilbert ’^’^ite’s calendar the bird is recorded as departing 
from these shores between September 6th and September 29th, 
3 nd these dates agree pretty closely with those given by 
JMarkwick and other observers. 


Description and Rabits. 


The spotted Flycatcher is not quite six inches in length 
from head to tail. The head and back of the bird are of a 
chestnut-brown colour, while the wings and tail are of a 
darker brown; the breast and the under parts vary from 
greyish-white to greyish-brown ; the legs and bill are dark 
brown. On either side, at the base of the bill, there are 
numerous hair-like pointed projections, or short bristles, 
which are peculiar to a few species of insectivorous birds, 
and serve to prevent insects from getting on the bill. The 
female is slightly smaller than the male, but almost identical 
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in colour. 

The spotted Flycatcher constmcts its nest of steoois of 
grass, horseludr, mo^ lich^is, and wool, lining it K|ith 
feathers, common spots chosen being a hole in a wtS or 
tree, the fork of a tree, beams in onthonses, ledges of .i^ks, 
irsit trees nail^ to ^d tb« stmnpS of treee^ ’, Tt 

retail^ to its old nest£ng<lisiints and <^ten avails . 
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the old nests of other birds. The eggs are usually five in 
number, varying in colour from pale green to bluish-white, 
mottled with rust-coloured and purple spots. There appear 
to be two broods in the year. 

Food of the Spotted Flycatcher. 

The spotted Flycatcher frequents orchards, gardens, planta¬ 
tions and woods, and the banks of streams. It feeds 
exclusively upon insects, though it has been accused of eating 
fruit by those who have seen it near cherries and raspberries 
when in search of insects attracted by ripening firui t. Yarrell 
states that no remains of fruit were found in the stomachs of 
Flycatchers which had been suspected of taking fruit, 
and killed. Selby also observes that he has not been able 
to verify the alleged fondness of this bird for cherries, and he 
is inclined to believe that the Garden Warbler, sometimes 
called the greater Pettiohaps {Sylvia hortemis) has in most 
cases been mistaken for the Flycatcher. The Garden 
Warbler does eat fruit, but there is not the least evidence of 
the spotted Flycatcher touching cherries or any other fruit, 
as it is sometimes supposed to do in Kent. 

The spotted Flycatcher may often be seen either taking a 
short sharp flight in search of insects, or, perched on a rail, 
gate, or branch, making frequent swoops at passing 
insects and returning to its coign of vantage. Sometimes it 
half jumps, half flutters, from the ground and snaps up 
flies, gnats, and other insects within easy reach. It takes all 
kinds of insects: butterflies, moths, flies, sawflies, beetles, 
and aphides. During August when the air is thick with 
aphides coming in swarms from the hop gardens, the Fly¬ 
catchers appear to be perpetually in motion from their 
eagerness to devour the winged hosts. Macgillivfay says 
that the food of this bird consists exclusively of insects of 
various kinds. He gives a description of the feeding of their 
young by a pair of Flycatchers. The parent birds brought 
food to the nest five hundred and thirty-seven times during 
the course of a day. Their motions,” Macgillivray says, 

were so uncommonly rapid that I could not for a single 
moment keep my eye off the nest. By short jerks they 
usually caught the winged insects. It is impossible to give the 
precise number of flies that might have been consumed by this 
brood, as they sometimes brought them one large fly, at other 
times two, three, four, five, and even more files of different 
sizes.” 

Owing to its extraordinary insectivorous propensities and 
its perfect harmlessness, this little bird and its eggs ought 
to be carefully protected, and the birds encouraged to 
increase in numbers. 

4, Whitehall Place, S.W. 

January, 1899. 

Revised, April, 1908. 
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Tie Swallow. 

(jSirundo rusiiea.) 



Fi&. 1.* 

Male BtraUo'w, and tail of Female, (ftha natntal size.) 

This bird is sometimes called the “ Chimney ” Swallow, 
sometimes the Bam” Swallow. Macgillivray says that the 
former name is not qmte correct, as the Swallow rarely 
builds in chinmeys. He distinguishes it from the Martin, 
ffirundo (Ohslidon) urbica, by calling the first the “ Bed- 
fronted,” and the Martin the “ White-rumped.” 


* The illnstcations aie taken from Oolonzed lUtiatratilcmB of the Bixda 
of the British Islands,'* b 7 Lord LUlozd, by the kind potftiiasion Cf the 
pnhUshezs. 
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There is considerable confusion between the Swallow and 
the 'VTftr Hn, and this is accentuated by the similarity in their 
habits and their appearance in this country at about the sanae 
time. They may be distinguished thus:— 


Sw^ow. 

Forehead and throat chest- 
mat bro'wn. 

Upper surface steel blue, in¬ 
cluding the rump. 

Lower surface dusky reddish 
white. (The female has 
lower surface whiter). 

Tail markedly forked. (The 
female with outer feathers 
of tail shorter.) 

Eggs white, but speckled 
with brown or dark red 
spots. 

Nest open at the top. 




Upper surface steel blue 
except the rump which, is 
white. 

Lower surface white. 


Tail not so markedly forked 
and wings shorter. 

Feathers on feet and toes. 
Eggs pure white. 

Nest with a small hole only, 
for entrance. 


The Sand Martin is smaller than either of these two birds, 
and its upper surface is brown or mouse coloured. 

The Swallow, the Martin, and their ally the Sand Martin 
{Hinmdo riparia\ are of great benefit from an economic 
point of view, as insect destroyers. They live solely upon 
insects, which they catch mainly when on the wing, though 
they may often be seen taking them from the ST:^ace of 
water, and sometimes from the ground. Swallows take 
insects of many kinds, although probably their commonest 
food consists of species of two-winged flies. "When the 
large species of Tipulidce, such as Tipula ol&racea (the Daddy 
Longlegs), Tipula mamlosa, and other “ Crane flies,” come 
from the pupal form towards the end of the summer, and fly 
heavily over the fields, pastures, and lawns, they are eagerly 
seized by the swallows, whichflylow tosecurethem. Swallows 
have been observed destroying quantities of the ‘‘hop flies,’’ 
or aphides (PAorocton humuli)^ as they leave the hop gardens 
for their winter quarters on the neighbouring plum and 
damson trees, from which they oomie again in the early 
spring and go to the hop plants The migrations of these 
insects afford a fine harvest for sw^lows, but unfortunately 
the latter are now so reduced in numbers tlit th^ influence 
in down ’**hqp flies” is noiuch e^eotfcve than 

formeriy It is S£dd by ihe! regular 

recurrence of hop tijplbm attacte SS year 

after year, and 
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The Swallow (Himndo rusUca) has its throat and forehead 
chestnTit-coloTired, or reddish-brown, with its body of a 
bluish hue, and its wings and tail brownish; the bill is black 
and the feet brown, or brownish-black 5 under the wings and 
on the belly the colour inclines to bhfE. It is about eight 
inches from the head to the tail, and its wing expanse is 
fourteen inches. There is but little difiEerence in the appear¬ 
ance of the sexes; the tail of the femsde is, however, shorter 
than that of the male, whilst the underparts are whiter and 
there is less black on the breast. 

This bird appears in our country, as a rule, about the 
beginning of April, reaching the North of Scotland about 
the middle of May. Its nest is composed of mud or dirt 
mixed with bits of straw or dried grass and hair, and is 
lined with fine grasses and feathers. It is not covered like 
tbe Martin’s nest, and is placed under the eaves of bams and 
many other buildings, on tbe beams and joists of out-houses, 
under gateways, and beneath the arches of bridges. The 
eggs, of which four or five are usually laid, are white, 
speckled with bro^ or dark red spots. Normally there are 
two broods. The young of ihe first brood generally fly 
towards the end of June, and the second at the end of 
August. 



Fia. 2. 

The Martin. Qths natural size.) 

About September the birds congregate and betake them¬ 
selves at night to trees to prepare for their long flight to 
warmer regions in Africa, where they pass the winter. All 
the Swallo-ws do not leave in the first flight. The young 
birds may go first and the old birds later, the last flight 
place at the end of September or even in October. 

The continued decrease in the numbers of Swallows and 
Ma T t.iT<a is a serious loss to agriculture. It seems that 
there are two reasons for this diminution, one being the 
slaughter of the birds in the South of Eui-ope, both for food 
and for purposes of millinery; the other reason being the 
disturbance to which they are subjected by the ubiquitous 
Sparrow, whose numbers have largely increased in late 
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years. The places where Swallows have been accustomed 
to bnild are occnpied by Sparrows, whose pugnacity and 
overbearing spirit will not allow any other birds to come 
near them. 

The Swallow is not included in the schedule to the Wild 
Birds Protection Act of 1880; but a special close time has 
been prescribed for its protection in certain counties, and its 
eggs are also protected in several counties. 

4, Whitehall Place, S.W., 

January 1899. 

Revised, November, 1901. 






Leaflet No. 56. 


BOARD OP AGRICULTITRE AND FISHERIES. 


Tlie ^‘Canker*' Fungus. 

(Nectria ditissima^ TuL) 

The term “ canker,” as used by fruit growers, is applied to 
any disease of fruit trees, independent of its origin, where 
the bark becomes cracked and more or less destroyed. It is, 
however, very important that the true cause of the canker 
should be ascertained, otherwise preventive measures cannot 
be applied with any certainty of success, as the remedy 
most effective against one particular form of canker may 
prove useless agaixxst another kind of different origin. 

The most frequent and at the same time most destructive 
form of canker attacking apple trees in this country is 
caused by a minute fungus {Nectria diti88ima\ and as the 
general appearance of the wounds produced is very well 
marked no difficulty should be experienced in recognising 
this particular form. 

The fungus can only gain admission to the living portion 
of a branch through a wound, being unable to pierce the 
unbroken bark. In the case of slender branches the 
wounds may be caused by frost, hail, or the punctures of 
insects. Having once gained an entrance the fungus spreads 
rapidly in the living bark, which becomes eaten away in 
irregularly-shaped patches leaving the wood exposed. In 
some cases the wound is confined to one side of the branch, 
but in many instances the bark is completely destroyed all 
round the branch, when the portion above the wound is at 
once killed. In very young branches the wood is also 
frequently destroyed as shown in Pig. 1. A very charac¬ 
teristic feature of the disease, when attacking young 
branches, is the thick rugged mass of bark which forms 
round the edge of the wound. 

On older parts of the tree canker usually first appears in 
the fork of a branch, access being gained by the fungus 
through a crack caused by the over weighting of the branch 
with leaves or fruit. In this case deep, more or less curved, 
cracks first appear in the bark, which is finally destroyed, 
leaving irreghlar patches of naked wood. After becoming 
well established the fungus travels up the branch in the 
bark and bursts through to the surface at different points 
along its course, and by this means the branch is eventually 
killed. 
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In addition to the symptoms described for the recognition 
of tme canker the fttngus itself may be fonnd if carefully 
looked for. During the mne of summer patches of 
minute white specks may be seen nestling in crevices of the 
rugged bark surrounding the wounds; these are the first 
form of fruit produced by the fungus. In the spring these 
white patches produce a second form of fruit consisting of 
very minute bright red balls. A magnifying glass, which 
can be purchased for a shilling, greatly assists in detecting 
these minute bodies, the presence of which settles all doubt 
as to the cause of the disease. 

During the winter montiis, when the characteristic white 
fluff has disappeared, the swellings and wounds caused by 
the American Blight (ScMzon&ura lanigera) somewhat 
resemble the wounds made by the canker fungus, but 
careful observation will reveal the presence of the Blight 
insect in the cracks. 

Some kinds of apple tree are more susceptible to the 
attack of the canker fungus than others. Those which 
yield some of the best eating apples are most liable to it. 
Cox’s Orange Pippin is a variety subject to this disease, as 
are also the Eibston Pippin, the Golden Pippin and several 
of the Eennets or Eeinettes, notably Eeinette des Oarmes. 
Trees vnth the thinnest and smoothest bark are most 
liable. 

Pear, plum, oak, beech, ash, hazel, alder, maple and lime 
trees are also attacked by the canker fungus. 


Prevention and Bemedies. 

Young branches that are attacked should be cut off, as 
they are certain to to be girdled and killed at an early date. 

T^en thick branches are diseased all the wounded parts 
should be cut away and the cut surface luted with clay or 
protected with a coat of gas tar. If the disease has spread 
from the original point of infection, and appeared at the 
surfiwje in other places, the branch should be cut off. 

It is very important that grafts should not be taken from 
diseased trees, as parts that appear to be sound may contain 
the fungus in their tissues. 

The white stage of the fungus can be killed by applying 
with a brush a solution of sulphate of iron—^1 lb. to a 
gallon of water. This mixture also destroy lichens and 
moss growing on the trunk and branches. 


Deaeration of the Figures. 

1. A young braiwh of apple tree badly attacked by the 
canker fungus. 

& ,A stout iMzicfii of an a^pple tree attained by the canker 
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ftmgns. The fungus gaiued an entrance through the 
crack at a, and caused the curved cracks in the 
bark. At b and c lichens are growing on the bark. 

3. A crack in the bark caused by the canker fungus. The 
groups of fungus fruit are seen springing from the 
sides of the wounds. 

4, Whitehall Place, London, S.W. 

August, 189y. 

Revised, April, 1901. 
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EXTERNAL PARASITES OP POULTRY. 

The parasitic infestation of poultry causes far more loss 
than most breeders imagine. Birds are rarely examined, 
and the cause of their poor condition is not ascertained or 
even considered. The evil is allowed to spread unmolested, 
in many instances it spreads with great rapidity, and a 
general weak and unhealthy condition results. Insects and 
mites are the chief external parasites of poultry. 

These parasites are most injurious to young chicks and 

brood’' hens. The persistent loss of chicks, and the 
failure of hens to bring off their young, are often dne to 
the irritation caused by the presence of parasites upon their 
bodies—enemies that are frequently unsuspected. The 
insect and mite pests weaken the constitution and predispose 
to other maladies, such as diphtheritic roup and “ gapes ” ; 
in many cases they have been the forerunner of these worse 
epizootic diseases. Parasites on the young birds stunt their 
growth. What is termed " Scaly-Ieg ” is due to a parasite— 
a mite. . Another species of mite at the roots of the quills 
causes birds to pluck their feathers. 

There are three distinct groups of insect and mite pests 
upon fowls, namely:—^(1.) Pleas (PwKcwte); (2.) Biting 
or Bird Lice (Mallophaga) ; and (3.) Mites (Acarina). The 
two former only are true insects, having the six insect legs; 
the Acarina have four pairs of legs when adult and are quite 
distinct from true insects. The fleas and some of the worst 
mites are armed with a piercing and sucking mouth; the 
bird lice or Mallophaga have biting mouths. The pests with 
piercing mouths weaken the birds not only by causing 
irritation but by actual robbing of blood. The biting lice, 
on the other hand, typically only cause itching and severe 
irritation, which keep the birds in constant unrest; it it not 
impossible, however, that on occasion they may draw blood. 
Most birds have each their distinct parasites, each species of 
louse only flourishing on a particular species of bird ; duck 
lice, for instance, cannot live permanently upon fowls, and 
vice versa. 

Different species also seem partial to particular parts of 
the bird’s body. The favourite positions seem to be the 
head, neck, rump, and under the wings. Some of these 
parasites live permanently on their hosts (lice and some 
mites), whilst others (fleas and some mites) go to and fro. 
Some mites live entirely upon, and even under, the skin, 
deep amongst the feathers and at their roots ; some lice live 
like, “ticks,” with their head against the skm and their 
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body erect; whUst a single genus (^Lipeurus) (Fig. 4) lives 
between the barbs of the feaQiers. All these parasites are 
encouraged by dirt and uncleanly conditions. 

1. Pleas (Puliddoa). 

The fleas, which are true insects, belong to the order of 
flies (Dipiera). They feed upon the blood. Only one 
species lives upon the fowl, namely, the Hen flea (Pulex 
gaUincs). This flea is abundant in dirty fowl runs, and 
especially in the nests where straw’is used. The adult flea 
is dark in colour, and, as in all fleas, is devoid of wings. 
The fleas are provided with very sharp piercing mouths. 
They are not noticed on the birds, because they generally 
attack them at night; then, however, they do much harm, 
causing constant irritation and loss of blood, and depriving 
them of rest. 

Life-M$tory of the Hen Flea .—The female flea lays her eggs 
(nits) chiefly in the nests amongst dust and dirt and in the 
crevices of the walls and floor. These nits give rise to pearly 
white maggots, with brown homy heads; the maggots can 
often be found in the bottom of the nests amongst the dust 
(Fig. 1). These larvae are mature in two or three weeks, 


Fig. 1. Larva of hen flea 
(greatly enlarged). 

when they reach about one-sixth of an inch in length. In 
warm weather they may be full fed in even ten days* They 
then spin a pale cocoon amongst the dirt, in which they 
pupate. The pupa (Pig. 2) is at first pale brown, then dark 
chestnut brown. In this condition the flea remains ten to 
twenty-one days, when the pupa hatches into the adult. Hen 
fleas breed all the year round, but chiefly in warm weather. 
It is well to remember that, whenever there are dark and 
dirty hen roosts, there are sure to be numbers of fleas. 

For Prevention and Treatment^ see p. 4. 



Fig. 2. Pupa of hen flea 
(greatly enlarged). 


2. Biting Lice {Mallophaga). 

The bird lice belong to thegroup Mallophaga^ quite distinct 
from hui]^ lice (Pediculides) and from lice of the genus 
HeematopinuSf Ac. The Mallophaga have not a piercing 
and sucking moxtlh, but their n^oafii is fitted for biting and 
cutgng. They sub^ upon tie^produqti<ms of the skin and 
ftaiBEmwts of tesmm- mm mm i^hinfe ^d l^te 
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in large numbers, as they too frequently are. The feathers, 
especially the saddle hackles, generally show notched edges 
with lice infestation. Eight distinct species of lice attack 
fowls. The presence of these lice is generally ascribed to 


PlQ. 3. 


Two Species of Fowl Lice, 



too uniform or insufElcient nutrition, and also to damp, dark, 
and dirty runs, especially those badly ventilated. Food, 
either when uniform or insufficient, has no effect upon 
their presence. Dark damp places, however, when dhty, 
are sure to harbour all these pests, especially when badly 
ventilated. It is also said that breed {meets their presence, 
but observation tends to show that all breeds are more or 
less subjected to infestation. In every case they set up 
severe irritation and inflammation of the akin, which often 
leads to stunted growth, and even death. Lice and other 
parasites flourish on unhealthy birds. 

Life^history of Biting Lice .—^AU the lice breed fairly 
rapidly. The eggs or nits are laid upon the down feathers 


Fig. 4. 



Fowl loose (XijMKnM variaMii) (greatly enlarged). 

as a rule; they are often beautifully sculptured objects, oval 
in form. In about six to ten days they hatch small, 
pale, {Mstive lice, which at once commence to irritate the 
birds. The adults are occasionally found in the nests. 
Before reaching the full-grown state these lice moult their 
filrin ten or twelve times, there being little dififerenee in 
each stage, except ihe gradual darkening of the markin gs. 
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Menopm pallidum (see Fig. 3) is the most troublesome of 
the fowl lice, and it runs with great nimbleness among the 
feathers. The head in front is somewhat angular and some¬ 
what crescent-shaped. The temples are rounded and bear 
four bristles and a few hairs. The abdomen is oval and 
elongated, and each segment carries a series of bristles. 
In colour this pest is pale yellow, with bright fawn spots on 
the abdomen. M. pallidum has been kept alive for months 
upon fresh feathers, when the quill epidermis especially 
was consumed. 

lApeurus varialilis (see Fig. 4) may be found in con-- 
siderable numbers among the feathers of the fowl, especially 
among the primary and secondary wing feathers. It has a 
narrow body, and the prevailing colour is pale yellow, with 
dark coloured bands and fawn-coloured spots. The lice 
are very small, the male measuring 1-9 millimetres and the 
female 2*2 millimetres (There are approximately 25 milli¬ 
metres to an inch.) 

Two other forms belonging to the same section may infest 
chickens, viz., Ooniodes dissimilia and Qoniocotes hologaster 
(see Fig. 3). Compared with Lipmrus, their bodies are 
flatter and wider. The male Qmiodea diasimilia measures 
almost 2 millimetres and the female 2^ millimetres. The 
head is wider than its length, while the abdomen is broad 
and oval, and bears two bristles on the middle of each 
segment, and three or four at the edges, where curved spots 
also occur. The general colour is whitish, the spots being 
darker, with fawn-coloured bands. Omiocotea hologaater is 
much smaller than Q, disaimilia, the male being *9 milli¬ 
metres and the female 1*3 millimetres in length. The head 
is as wide as it is long, and it is broadest just behind the 
antennas. This insect is of a yellowish colour which darkens 
at the thorax, and it has brownish black bands. 


Prevention and Treatment of Fleaa and lAce. 

1.—Infestation is always worse in dirty and neglected 
runs amd roosts, and such are a standing damger to more 
cleanly neighbours. Cleanliness and freedom will always 
put fleas and lice under a disadvantage, and not only should 
the nests, walls, and floor be kept clean and sweet, but also 
the ceilings and perches. To suppress these pests the 
houses should be cleaned down at least twice a yeaur with 
a wash made of hot lime and soft soap, the ceilings, walls, 
and nests receiving a good coating; the, should be 
fairly liquid so that it may run into, crack and 

crevice.* Early ^ling and autupan aref tip. Mn|e# for these 
applications- The perches! are ' b^ ! boiling 
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'watsr and soft Boap, or mth an emulsion of kerosene. It is 
important that honses should be well built, with as few 
oraohs and crevices as possible, for the pests con^pregate in 
such harbours and noay escape from any wash used. 

2. —Special attention should be paid to the nests, and 
these should be frequently cleansed and changed. Neither 
nest-boxes nor perches should be fixed, and relays of each 
should be at hand, so that they can be changed to ensure 
complete disinfection. The nest-boxes should be now and 
then cleaned out, and dressed with hot lime. Either dust¬ 
ing the prepared nests with fresh Persian insect powder 
{Pyrethn/m^ or putting a little sawdust or sand soaked in 
naphthalene at the bottom will have the desired effect. 
Pine-wood shavings, or wood-wool, placed in the nests 
instead of straw is most beneficial. No lice or fleas will 
live in it, owing to the aromatio odour given off from the 
wood. Care must be taken that the remedies employed 
do'not affect the eggs in the nest. 

3. —Regarding the infestation of the birds themselves, 
white precipitate seldom fails. The heads and necks of 
young chicks should be early dressed very, sparingly, and 
this tieatment should be repeated when necessary. White 
precipitate is a strong irritant poison, and needs the greatest 
care in its use, especMly in the case of young chicks. It is 
best obtained as an ointment from the chemists. Hens 
selected for sitting should have a small quantity of this 
ointment rubbed in .under the vent, head, and sides, and 
then be well dusted with fresh insect powder (^Pyrethnim). 
Sitting hens are greatly tortured by parasites, and their 
young are often lost by neglect of these simple precau¬ 
tions. Dust-baths are the natural remedy for lice and 
mites, and fowls should never be kept without them. Sand 
and road dust, mixed with a small quantity of paraffin, will 
generally keep the birds free from vermhi. In place of 
paraffin Pyrethrum powder may be used with the dust. 
Some poultry keepers find that when paraffin ia added the 
birds avoid the dust-bath. 

Thempposed conneetion ietween “ Gfapes ” and “Lice”— 
It has been stated that there is a connection between lice 
and the nematode worm, Syngamus traohealis (the “ red- 
worm ” of gamekeepers), that produces gapes ’’ in fowls 
and pheasants, and the one is thought to give rise to the 
other in some mysterious way. It may here be stated, 
therefore, that there is no life-history connection whatever 
bet^^een lice and “gapes.” The life-history of that destructive 
scourge, the gape-worm,* kas been clearly traced, and it is 
known that no intermediate host is required for its 
development. 

* See Leaflet Ko. 68 (The Nematede or Bomi Worvy ,XHe$<uee of 
Potdtry). 

16166 &. 
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3. Mites {Acarina). 

Mites are very minnte oreatiires, and they bear four 
pairs of legs when adnlt. Some live on ^e birds at 
night, as the red hen-mite (Dermcmysms avium oi 
gaUincB') (Kg. 5); others are permanent parasites, e.g., Itch 
mites or Sarcoptes, living at the base of the feathers. 


Kg. 5. 





DerToanyssvti avium and oynm (greatly enlarged). 

and popidarly called “Depluming scabies” (Kg. 6); 
or, living under the skin, forming scabby growths, such 
as are seen on fowls’ legs (Sarcoptes mutans). These skin 
mites, which are armed with a pricking mouth with which 
they torment the birds, especially at night, cause loss of 
condition, hinder sitting, and create loss in other ways. 

ITie Bed Fowl Mite {Dermanyesus Gv<«w).—-The ooumum 
red fowl mite is a very injurious tem. It is a very minute 
feature and is yellowish white to owh red in colour, accord¬ 
ing to the amount of bl^ it oontaine, drawn from the birds. 
The mi tes are fowd in abnndanoe in pigeon-honsee and 
poultoy-roosts, while they often attack cage birds. Both 
sexes are armed with a sharp rostrum, but the female is 
m<^ bloodthirsty. They feed upon the birds only at 
and hide away in era^ and crevices in the nests, perches, 
noor^ walls, and ceilings during the day; Brdod hens are 
womed, and yonng birds become an«toic^ ahd may die. 
N^erous colonies can be found in the nb^ts, especi^y in 
straw nestf^ with countless ^gs snd y<^, Jonas, wd 

S ahties of cast sUns. They s«e tao4tSmifS mS can 
rem^ for m^t^, withb?* »By?iTiii'iS.te!feed on; 
nence the rem^ of tlm softie ns^esa 

at first sdvery white, v|th sia; 
phoes are wti«e ^ 


inf-rn 
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the cause of the fowls keeping backward, and even dying, 
is not understood. When looking dejected and emaciated, 
birds should be examined at night, and if mites are found 
cleansing treatment should be at once resorted to as regards 
the houses and perches; some parafhn in the cleansing wash 
is excellent for the perches. If bisulphide of carbon is used 
for fumigating the houses, fumigation must be repeated, as 
the eggs escape. Transmission to man and other animals 
horse, dog, cat), is not unusual, but, although the mites 
for a time cause severe irritation, they will not remain for 
ahy length of time, and readily yield to treatment. Hens 
should not be permitted to roost in stables and sheds where 
■other animals are kept. 

Fbathbr-Eating OB DbpIiTJUING Soabibs.— Feather^ 
eating in poultry is often due to a minute parasitic mite 
(jSwra^tea laevia') at the roots of the feathers. It is generally 
supposed to be due to a “ vicious habit,” numerous absurd 
theories, such as idleness and thirst, having been put forward 
to account for it. There are two kinds of featheiveating, viz., 

self-feather-eating” and the pluckingof other birds’ feathers. 
The former is chiefly due to the mites living upon and 
irritating the roots of the quills. The form on the fowl 
mskes its appearance about April, and is most prevalent 
in spring and summer. Beginning at the rump, the disease 
may spread to other parts, the head and neck often being 
badly affected. The mites can be easily found amongst 
the white powdery matter at the base of the quill. The 
rfowls pluck out the feathers to get rid of the irritation 

Fig. 6. 



Sarwptt* laevU, feutale (greatly enlarged). 

■caused by the mites at their b««. Besides the loss of 
feathers the suffering birds become thin, and fall off in egg- 
layio^. Lice, also, are partly accountable for feather- 
jplhcking. The birds in pioWng. at the mi,tes iuid lice pull 
out the feathers. . 


: ' 1 
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Prevention and Bemedies.—ks the mite disease is con- 
tagionSy isolation of the affected bird is the first step». 
especially if it be a cock. The mites readily yield to treat¬ 
ment with oil of cloves rubbed into the infected area. A 
mixture of one part of creosote to 20 of lard or vaseline is- 
still more successful. Another measure is to wet the base 
of the feathers with soapy water, and then dust the birds 
with fresh Pyretlirum. 

Scaly Lhc.— This well-known disease is also due to a 
mite (JSa^coptes mutans). This complaint is a serious* 
matter and very prevalent. The scales of the legs and feet 
become raised and separated, and a chalk-like excretion 
accumulates between and over them. Rough lumpy crusts 
are formed, and under these and the scales the mites live 
and breed. The disease is slightly contagious, and may pass 
to other birds than fowls. Infected birds are lame, tiiey 
have a difdculty in perching, and they fall off in condition. 

Prevention and Itemedie $»—Isolation of diseased birds is 
most essential. Removal of the crusts without causing 
bleeding, and then the application of a mixture of creosote 
(one part) and lard (20 parts), will be found suflBlcient. The 
legs should be previously bathed in hot water in order to 
soften the crusts. A mixture of equal parts of Howers 
of sulphur and vaseline rubbed into the limb also cures* 
this complaint. In every case the limb, some days after 
treatment, should be well cleaned with hot water and 
soft soap. It is most important that any new stock 
should. be examined, especis^y cocks, and if any signs 
of parasites are seen they should be cleared ofE before 
the birds are given their freedom. 

Noth. —If exhibits of poultry inf^ted with parasites were 
prohibited by poultry-show committees, it would force 
attention to the subject in a way that could not fail greatly 
to reduce parasiMc i^estatioUi 

The pests mentioned in this leaflet are very small, and a 
good lens or microscope* is required for their examination. 

4, Whitehall Place, London, S.W. 

August, 1899. 

Revised, April, 1908. 
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BOARD OF AORIOULTURE AND FISHERIES. 


The Nematode or Round Worm Diseases of 
Poultry. 

The Nematode 'wormB are characterised by the rotmded and 
.generally thread-like character of the body. The sexes are 
separate. Some are free-living in the open, but the majority 
are parasitic either on plants (e,g., eelworms), or on animals. 
Of the roimd worms parasitic in poultry the two worst 
.genera are Syngamus and H^erakis. 

I. The Qapb-worm (Syngamus tracheaUs'). 



I-» 

Ihe Gape Worm. (^Syngamm troehealit), male and female (mag,, line 
showing nato^ size of female). 1 

Gkipes is a disease caused by a nematode or round-worm 
which takes up its abode in the windpipe and sometimes 
in the bronchial tubes. It is scientifically named Syngamus 
trachealis. The Gape-worm is also known as the Red- 
worm and Forked-worm. Not only fowls and turkeys, but 
pheasants, partridges, sparrows, linnets, starlings, roohs, 
martins, swi^, and green woodpeckers are also invaded by 
this parasite. The disease is caused by the worms taking 
ty> uieir abode in the air-passages, attaching themselves 
by their circular mouths, sucking the blood, irritating the 
lining membrane, and causing inflammation. These pests, 
if present in large numbers, also block up the windpipe and 
stop the passage of air to the lungs. In either case the birds 
. may succumb. Ohickens up to four weeks old are the niost 
euBoeptilble. 

The Gape-worm is nearly always found in copulfi inside 
'theNhost, the small male worm being permanently attached 
to the female towards her head end, and the two worsts 
•making a fork; hence the name of Forked-v^otm, 
smaller branch of the fork is the male. ,' , 
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It is chiefly in chicks and turkey poults that gapes canses- 
the greatest mortality, although old birds are sometimes 
attacked. The birds contract the disease by picking up eggs- 
or embryos from infected ground or polluted -water, or by 
eating worms containing the e^s; probably also in eating 
earthworms that have swallowed the eggs of the Gape-worm. 
That -wild, birds play some part in the dissemination of 
gapes is also extremely probable. 

The symptoms of gapes are a curious listless gaping of the 
mouth, a -wheezing cough and stretching forward of the 
neck, a rufding of the feathers, and a drooping of the -wings, 
while there is frequently an appearance of frothy saliva in 
the mouth and sometimes in the nostrils. 


The Gape-worm is reddish in colour, often bright red. 
The male measures up to one-fifth of an inch in length and 
the female up to four-fifths of an inch. The mouth is- 
circular or bell-shaped, and at its base are six homy lancets 
or processes s-urrounding the opening that leads into the 
gullet. The eggs are oval and very minute, measuring- 
barely of an inch. 

As a rule, a number of worms may be found together in 
the fowl’s windpipe, sometimes as many as twenty crowding- 
in one particular part of the tube. 

Life History. 

The eggs are not Isdd, but when the female worms beoome- 
mature and full of eggs they and the attached noales are 
coughed up by the bird. These worms, coughed out, lie 
about on the ground, and they may be picked. up by the 
birds and eaten, and the eggs liberated; or, lying on the- 
ground gr in -water, they sooner or later burst. Thus the 
eggs and embryos are scattered, and the poultry nm becomes- 
Rested. The eggs hatch—in damp places especially— 
into tiny white embryo worms, tmd both eggs and embryos,, 
being picked up by a chick, are capable of directly 
developing into the adult Gape-worm. 

Experiments have shown that birds fed with and 
embryos of & trocAcetlis-wHl develop gapes, and fifias no 
second host, sudi as we find in the tapeworms, is liegassary. 
Although a second host is not necessary, huinbSie ‘ 
and em|wyo8 are swallovred by earth-fromojeL d 
' less fowls may coniraet gapies when eial^ 
which thus iai as carrleis of the disease. 

1.—ifomiS8,.<^] 
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2. —^Water vessels should be kept scrupulously clean and 
only pure ■water given to the birds. The drinking troughs 
are best cleansed by being put in boiling ■water and well 
scalded. 

3. —^Any bird shewing signs of the disease shoxild be 
isolated. 

4. —Chicks should not be kept ■with the stock birds. Fresh 
breeding ground should be used if possible every year. 
The worst outbreaks are al^ways on overstocked Ihnd. 

5. —If the birds are kept in small runs, the runs should be 
disinfected either ■with ^s-lime, or with hot powdered lime 
newly slated, or by watering with a 1 per' cent, solution of 
sulphuric acid. 

6. —It is most essential that all chicks which die from 
gapes should be burnt rather than buried. 

7. —^Looal treatment of the throat ■with a feather soaked in 
carbolic oil, turpentine, &c., is specially meant for cases 
where the upper air passages are blocked ■with plugs of 
worms. Such treatment must be carefully applied. The 
worms may also be partly removed from the windpipe by 
means of a feather, dipped in oil of cloves or eucalyptus 
oil, pushed do^wn the windpipe and turned rotmd and round. 
Such treatment, however, ■will fail to reach the worms 
situated lower do^wn in the bronchi. 

8. — A. fumigating box, in which several birds can be placed 
at once, is useful; either Oainlin potoder or finely ground 
chalk and camphor blown into the box ■will loosen the worms, 
which the birds will expectorate during the violent fits ot 
coughing the powder produces. 

9. — A. correspondent has informed the Board of the 
foUo^wing remedy as having proved very effective in cases of 
gapes in poultry :—A brick is placed on the fire till nearly 
red hot. It is then taken out, put at the bottom of a large 
sized pail and a small quantity of ordinary carbolic oil 
poured on it. The chickens which require treatment should 
be previously placed in an old basket, which is placed on 
the mouth of the pail, but not touching the brick. The 
fumes from the oil rise and pass through the interstices of 
■the badret, and are kept from escaping too fast by a cloth 
which is thrown over the basket. The chicks are kept here 
until nearly suffocated, and then immediately placed in the 
open air. The birds treated were unwell for a day or two, 
but the treatment was so effective that only in a few cases 
had it to be repeated.” 

Fumigation ■with sulphurous acid or chlorine would 
probably prove superior in its effects to fumigation with 
carbolic acid, which is very poisonous to the syst^ as 
WeU as having a local effect 

II. WHUB lOTBSTBSTAi WOEMS. 

Death iEi not firequent from intestinal worms, yetj^j^ftoesSt 
is very often caused by two Nematode worms, 
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papilhsa and Heterakia inflexa. These worms are found in 
different parts of the small intestine, often in considerable 
numbers. Sometimes they interfere with the passage of 
food by forming a plug and blocking up the alimentary canal. 

Birds infested with them are usually ravenous and yet 
keep losing condition. 


Description. 

Both worihs are white or yellowish white. HeteraMs 
pwpillosa resembles a small pin without the head, the body 
thinning out at both ends. The male measures J to ^ inch 
in lengidi, and under the microscope shows at the hind end 
two projections or spicules. The female measures |ths to 
|ths of an inch in length and has the hind end of the body 
distinctly more drawn out than in the male. 

HeteraMs inflexa is a somewhat larger worm and is not 
found straight but with body twisted or curled. The male 
measures &om inch to 3 inches, and the female from 
2| inches to 4 inches. 


Life History. 

The worms are adult in the bird’s intestines; and here the 
eggs are laid. The eggs are passed to the outside, and these 
or the young embryos reach the bird again in dirty water or 
from the ground. 


Treatment. 

1. —Diseased birds should be isolated. 

2. —^The worm can easily be expelled by a dose of Thymol; 
one grain made up in a dough pill may be administered 
morning and night. 

3. —Similar good results have sometimes been obtained by 
the use of three grains of Santonine given in the same way. 

4, Whitehall Place, London, S.W., 

October, 1899. 

Bevised, April, 19(®. 




The Board of Agriautture and 
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BOARD OP AGRICULTURE AND FISHERIES^ 


Improvement of Land Act, 1899, 

(62 & 63 Viet. c. 46.) 


The Board of Agriculttire desire to call attention to the pro- 
Tisions of the Improvement of Land Act, 1899, which has been 
passed with a view to give increased facilities to owners of 
land desirons of carrying out agricultural and other improve¬ 
ments with the aid of borrowed money. With this object 
the new Statute amends the Improvement of Land Act, 1864, 
•and other Acts authorising the creation of rentcharges for 
the improvement of land. 

Under the new Act the maximum period over which rent- 
-charges authorised after the commencement of the Act may 
be allowed to extend is 40 years. It must not, however, be 
•assumed that the full term will always be applicable. The 
period to be allowed in each case will be determined by the 
Board, regard being had to the character and probable dura¬ 
tion of the improvement. 

By another provision the land charged with the payment 
of ^he rentcharge may be land other than that which is 
•directly improved; provided (a) that such other land is 
shown to the satisfaction of the Board, by statutory 
declaration, to be held for the same estates or interests, and 
to be either subject to the same incumbrances (if any) or to 
be free from incumbrances; and (6) that in the opinion of 
the Board such other land may properly be included in the 
charge. 

Improvement Companies are empowered (by resolution 
passed by three-fourths of their shareholders present at an 
extraordinary meeting) to adopt, as improvements authorised 
by their own special Acts, all or any of the improvements 
o.uthorised by the Improvement of Land Act, 1864, or by 
.any enaotment amending it. 

The Board of Agriculture are empowered to .extend 
4he period of repayment of imprbvement charges seated 
^whether before or after the passing of the Act) in respect 
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nf i^lantinff of woods or trees, on application inado by 
to toSS? not ooonot ton toon and not bto ^ to 
Tears from the date of the Order creating the cha^, hut 
TOhjeot to the consent of the persons entitled to the charge. 

The new Act extends to Scotiand certain additional im¬ 
provements already authorised as regards E^laad and 
Wes and Ireland by the Limited O-wmers Residences Ac^ 
1870 arid 1871 • the Limited Owners Reservoirs and water 
Sntoy Fnto» ^to Aot, 1877, SeoJoM SO ^ M 
thStaed Land Act, 1882! Section 13 of to «^l^d 
Act, 1890; and Section 74, snb.-s. (1) (&) of the Housing oi 
the Working Classes Act, 1890. 

4, Whitehall Place, 

London, S.W. 

November, 1899. 
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BOARD OF AGRIOULTDRE AND FISHERIES. 


Qoat Moth (OossMs Ugni^er^kC) and Wood Leopard 
Moth. (Zeusera cesmlt). 










9C 



The Qoat Moth. 

Trees attach. 

The caterpillars of this moth bore galleries in the stems of 
many species of broad-leayed trees, e.g., willo'w, poplar, 
-wahmt, birch, elm, beech, lime, sycamore, ash, and yarioaa 
frnit trees. The softer yroods are more commonly infestedt 
• The caterpillars are large and a great number may be 
found at. work in the same tree; the wood, on this aocomat' 
is so tunnelled and honeycombed as to be rendered oseleBa 
f er technical purposes. , 
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InMcations of infestation^ 

(a.) The little heaps of excrement and frass thrown by 
the feeding caterpillars from their galleries to the 
outside, 

•(&.) The tunnelled stems broken by the wind. 

(cJ) The odour of the caterpillars (the walls of the galleries 
in the wood also smell), the odour being that of the 
acid distilled from wood; by some the odour has 
been compared to that of the goat. 

Isolated trees, or those in an avenue or at the edge of a 
wood, are chosen by the females for their egg laying in 
preference to trees in close forest or close growth. 


Description. 

Moth .—^The goat moth, which flies at night, is large and 
plump. The female measures inches or more in length, 
and over 3 inches in spread of wing; the male is somewhat 
smaller. The head is small and the eyes large; the proboscis 
and^ antennae are short. The antennae of the male are 
distinctly comb-like, whilst those of the female are saw-like. 
The fore wings ^e pale-brown mottled with ashy-grey, and 
have numerous irregular black streaks and marks; the hind 
wings are darker greyish-brown. The thorax is densely 
hairy, brown and grey in front, and with a blackish band 
across it behind. The large heavy abdomen is grey with 
whitish r^s. 

Gater^llar.—The caterpillar is somewhat flattened, and 
hence the galleries are oval in shape. When young the 
^t^illar is dull pink, but as it grows it becomes yellowish 
nesh-colomed at the sides and on the under surface, the 
uppp being red. The head is black; the segment 

® dark^Bhield, and the segments have 
fine bnstie-like hairs. The fall-grovm caterpillar may 
measure abont 4 inches. ^ 

Jktpa.—Pupation takes place in the borrow in the stem, 
n^ to the outside, the chrysalis being surrounded by a 
^^n covOTed by wood chips and sawdust. Sometimes tte 
leaves the tree and pupates in the soil, in which 
<3886 the cocoon consists chiefly of particles ,of soil. 

Life History. 

we laid liWie 

^ cracks and orevKjee m the bark generally very low 
dj^TO, but sometimes up to the height of a man 

tm hatching feed at first below the bark, but l«^r thev 

^rcTowding (and mme than 100 cateruillaBs 
■^keoi from one stem} Sbme of ike wieaw. 




^ j ’f 
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Portion of Ash Tree with larva of Goat Moth in sUu 
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pupates, and the pupation stage lasts about a month or on 
occasion somewhat longer. Before the emergence of the 
moth the pupa pushes its way partly out of the burrow in 
the tree, and the empty pupal skin may be seen projecting- 
after the emei^nce of the moth. The cocoon has been 
found projecting from the soil of a garden near an infested 
balsam poplar. 

The life cycle typically lasts for two years, i.e., from eggs- 
laid in July, 1905, caterpillars will hatch and bore below the 
bark. Passing the winter in the stem the caterpillars then 
tunnel in the wood, where they will live during the whole 
of 1906 and until June of 1907. Pupation will now take 
place, the moths issuing to start a new generation in July, 
1907. 


Tlie Wood Leopard Moth. 



Mate Wood Leopard Moth; 1. Caterpillar, 2. Quryealis i 
aU. aatoxal size. 


Trees oUaekeAt 


t ate Goat Moth this pest has importance both for the> 
forester and the fruit-grow. The. caterpillaw of f^siem 
eescuU feed in the stem wca It^ohes of a number of broad- 
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leaved speciee of trees, e.g., lilac, lime, sycamore, birch, Iwech, 
-ot^ sweet chestnut, ash, willow, poplar, and such fruit trees 
as apple,'pear, and cherry, where they may cause consider¬ 
able harm. Though its specific name is that of the horse- 
■chestnut the moth does not lay so much on it as on other 
trees, but its caterpillar galleries have been several times 
found in the very young branches of this tree, the tunnelled 
twigs hsmging down broken by the wind. In the case of 
this moth, ib.e caterpillars are not found many together 
in an attacked stem, but generally singly. The presence of 
the caterpillar may be betrayed by its copious out-throw of 
firass and wood-coloured excrement. The moth is frequently 
found in the Metropolitan districts, and sometimes causes 
■considerable destruction to trees and shrubs in the public 
par^ and private gardens of the metropolis. 


Description. 

Moth .—^The xcoth, which is named “ Leopard ” on account 
•of its spotted wings, measures between 2 and 3 inches in 
expanse of wings in the case of the female, the males being 
stnaller. The fore wings are white, with a number of black 
■or blue-black spots. The hind wings are similarly nuLyirAfi 
but the spots are fainter. The thorax is white, with 6 large 
■dark spots arranged in pairs, and a smaller spot between the 
hindmost pair. 

Caterpillar.—The full-grown caterpillar may measure 2 
inches. It is white or yellow-white in colour with blac k 
«pots; the head is dark, the joint behind the head bearing a 
bla<* shield or plate, whUst a black plate is also presentwi 
the last segment. 

Pwpa.—The pupa is brown and may be found at first just 
bmow the place of exit, and later, empty from the emergence 
of the moth, it may—till the weather destroys or 
tt—be seen projecting from the tunnel in the infested teee. 


Life History. 

The moths lay then eggs singly on stems and branches late 
i^une or July, ^d ^e caterpillar on hatching gnaws at 
^uwgularly Mow the bark. After winterirwlToS^ 

m the long of the infested stem, is rounda|ulr«^m 
and may r^ 8 mch^ in length. The life oyeffm^S 

the dates quotflrtL^ 
Mott apply ^i^y well hi the ease of the 
Mo<^. <»tprt& ha^oo keen famwn Sd ' 

and .SftoiQh younger tnd fre^ei' 

li!'!' ■' ■ 
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Preventive and Bemedial Measures. 

1. Where Leopard Moth caterpillars infest young branches 
-or young steins, these should be cut and burned, as they 
would probably be killed in any case. 

2. The galleries of the Wood Leopard caterpillars are 
regular, and in older steins a piece of wire or a strong twig 
pushed into the tunnel -rigorously may reach and Mil the 
caterpillar, 

8 . Trees infested -with the Goat Moth caterpillars should 
be out down and the brood destroyed. 

4. As a preventiTe against the egg laying of the Goat Moth 
•smear or paint over the lower part of the stem, up to the 
height of a man, with a mixture of clay and cow-dung, or a 
mixture of clay, soft soap, and paraffin. 

4, Whitehall Place, London, S.W. 

October, 1899. 

Re-vised, July, 1905. 


!rhe Board of AgrimUwre and Fisheries wovdd U glad 
4f re^igdenis <\f this leaflet would make it known to others 
srOsrestsd in the sulyeet. Copies may be obtained 
pharge and post free on wwlicaiion to the Beeretffy* 
Bec^ 0 / Agriculture and msherm, 4, 

ImdontS.W. Letters o^Uoation so 
iestarrwed. 



Leaflet No. 61. 


BOARD OF AGRIODLTnRE AND FISHERIES. 


Slieep'Soal). 

Sheep-Scab may be described as a parasitic rather than as 
a purely contagions disease, affecting the woolly parts of 
the body, and due to the presence on the skin of a species 
of mite or acams known scientifically as Dermatodeetei 
oviSf or I^on^tes eomimmis. 


.Symptoms of Attack. 

One of the first symptoms apparent in a sheep that 
has contracted scab is restlessness combined with a desire 
to bite the affected part, or to mb against posts, fences, 
hurdles, or even other members of the fiock. This restless¬ 
ness is the result of the irritation produced by the mites 
pricking the skin of the sheep in their endeavour to obtain 
food. The constant biting and mbbing of Ihe sheep to 
allay the irritation causes injury to the skin, which is 
followed by an exudation of serum, and the formation of 
crusts or scabs, under the edge of which the parasites and 
tiieir ova are to be found. 


As the mites increase in number they move from the 
scabs to the more healthy parts of the a.'nd thus 
extend the area of the diseased parts. 


The injury to the skin is followed by dieddii^ of the 
wool, and t^ fleece becomes broken tmd tufted, er twaJitaii 
tc^sether, giving |he animal a ragged appesotUM^ Even 
where the wool does ttpl detach ikteif Wosto ithe it 
aasumes a dead-white bleached appearutie^^ M S jfi | . 

r.dimlR m to tii^4iijt|BM3idE:thej^ 
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The most convenient method of examining a piece of wool 
or crost taken from a sheep suspected of scab is to spread it 
ont upon a dark surface, and place it in the snn or any other 
warm position. If it be a case of scab the mites will be 
seen as small opaque specks moving about on the wool or 
perhaps on the surface beneath it. These moving objects 
should then be examined with a pocket lens or with a 
microscope of low power, when the parasites and their eggs 
will present a characteristio appearance. 



yiGUBis 1. 

immature 8heep-Soa3> MUe much maguifiei. 


The parasiteB and their eggs are nsoally abundant at the 
margin of omsts or scabs on the surface of the skin, and if 
a small portion of the crust and wool, after beiog softened 
in a mixture composed of glycerine and a solution of 
potash or soda, is teased out and placed upon a microscope 
slide there will often be found, in cases of scab, whole mites, 
or portions of the detached legs, and eggs mixed up with the 
fibres of the wool and fatty matter. 

The paraedtes of sheep-scab may be seen by the naked 
eye, but examination is greatly facilitated by the use 
of a pocket lens, or a low-power microscope. Now 
that the decisions of the Yeterinary Inspectors of Local 
A-uthorities in Gbreat Britain are followed by serious 
consequences to the owners if sheep are certified to be 
affected with scab, it is most important that no errors 
dbould be made in diagnosis. It therefore becomes neces¬ 
sary that aU enquiries into reported outbreaks should be 
conducted on the above lines and with due care, because, 
unless the particular mite can be discovered the existence 
of the disease may be questioned; 

16166 S 
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Description^ 

The mature acarus or mite that causes scab in sheep 
measures ^ to ^ of an inch (-53 — -62 mm.) in length, the 
female (Fig. 2) beiog somewhat larger than the mde (Fig. 3). 
Both I’naift and female are provided with four pairs of legs. 
Bach foot of the first three pairs of legs of the male is 
furnished with a sucker-disc; but in the case of the female 
this disc on the third pair of feet is replaced by long hairs. 



yiOUBD 2. 


fieUBB B. 


Sheep-Soal) Mites (JPioroptet eowmmii). Figure 3, Female X «B, Figure 8, Ma! 
with oopulatxjry suckers exteuaeOi X 


Ths egg is about xJi of an inch (‘2 toin.) lo^. 

lifts imma^wv mite^ or tarpee 
pars of legs. ■ ; •. • ^ ; h ^ * 

, j ' ■ . ‘ ‘ > t ‘ i I s 

Pai34tes very .aliciriltp? 
the boinia!, doig,-^|e|^.fittiilfi|^ 

!i'Sullim 
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commonly called mange, but the mange mite does not 
prodnoe sheep-ecab. It may therefore be accepted that 
where sheep become affected with sheep-scab they must 
have previonsly been in contact with diseased sheep, or 
with fences, posts, hardies, or other objects against which 
diseased anlxnals have mbbed. 


lAfi History. 

Since the life history of the sheep-scab parasite has a 
very important practical bearing upon that part of the Sheep- 
Scab OrW of 1905 which deals with the dipping of sheep, 
it should be explained that after the parasite has been 
kansferred from the diseased to the healthy sheep the 
female lays its eggs and dies. These eggs under faTOurable 
oircumstanoes are hatched in about seven days, and the 
young female parasites, after passing through the various 
stages of their development, arrive at matnrity in about two 
weeks, when they, in their turn, proceed to lay eggs. 


In all instances where sheep exhibit manifest evidence of 
scab, there are present not only living parasites but also eggs 
which may be newly laid, or are on the point of hatchir^. 
While therefore one dipping, properly conducted, will have 
the effect of killing the living mites and destroying some of 
the eggs, it is absolutely necessary, if a perfect cure is to be 
established, to have recourse to a second dipping, which 
should be carried out not earlier than the lOth, nor later 
than the Slat day following the first dipping. If the 
dipping has been done with proper materials, two dippings 
will generally suffice, but if any doubt exists, a third dipping 
should be undertaken after a similar interval. 


Prwmtim Mecuurtt, 

Where sheep-scab exists, or is suspected, it is the duty of 
the owner of the sheep, under Article 1 of the Sheep-Scab 
Order of 1905, to give notice of the fact of the sheep being 
so affected or suspected to the nearest police constable; but 
even in the absence of any suspicion of disease preventive 
measures agednst sheep-scab may with advantage be undeiN 
taken peritmioaUy. 

Needless to say dipping will only be effective it proper 
materials are used, and if the operation is carried out in a 
thorough manner. The substances most oommonly employed 
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to kill the Boab-mite are preparations of white arsenic, 
carbolic acid, tobacco inice,or snlphnr. Some flock-masters 
oompoTmd home-made dips, bnt most rely upon one or 
other of the many patent dips that are now upon the market. 


In pursuance of the recommenfetaon oont^ned m pm- 
graph 34 of the Departmental Committee s Report* [Od. 3,258J 
on Sheep-Dipping, the Board have incorporated in the second 
Schedule of the t Sheep-Scab Order of 1905 particulars as to 
the coDO-positioxx of three preparations which have been proved 
by experiment to be suitable for use as sheep-dips without 
detriment to the fleece of the animal dipped^ and, if 
properly employed, to be effective against sheep-scab,— 
as follows 


JPretervpbiom for She^Di^o approved hy the Board for Sheep^Soah, 
(QnantitieB for 100 gallons of bath.) 


1. Idme and Sulphur. 

Mir 26 lb. of flowers of sulphur with 12i lb. of go^ quiok-lime. 
Grind the mirture with water until a smooth oream without lumps is 
obtained. Transfer this to a boiler capable of boiling 20 gallons, bring 
tli Q volume of the cream to 20 gi^ons by the addition of water, boil and 
stir during half an hour. The liquid should now be of a dark red colour; 
if yellowish, continue the boiling until the dark red colour is obtained, 
irAApiTig the volume at 20 gallons. After the liquid has cooled, decant it 
from any arnan quantity of insoluble residue, and make up the volume to 
100 gallons with water. 


2, Oarbolio Acid and Soft Soap. 

Dissolve 6 lb. of good soft soap, with gentle warming) in 8 quarts of 
liquid oarbolio add (containing not less thim 97 per cent, of real tar add). 
Mig the liquid with enough water to make 100 gallons. 


8. Tobacco and Sulphur. 

Steep 86 lb. of finely-ground tobacco (offal tobacco) in 21 gallons of 
water for four days. Strain off the liquid, and remove the last portioxis 
of the ecctraot by pressii^ the residud tobaooo. Mix the whole extract, 
and to it add 10 lb. of flowers of sulphur. Stir the mixture well to 
secure an even admixture, and make up the total bulk to 100 gallons with 
water. 

Notb.—T he period of immersion in these dips should not be less than 
half a minute. 


* This is a Parliamentary pnblicatioD, and can be obtained, through 
any bookseller, from Wymah k Sons, Ltd., Fetter Lane, LondoJV 
at the prioe of 3d. The volume of Evidence is numbered €(L 2^269, 
price 2t. id. 


t A copy el the Order can be obtahMd on applioAtfion to 
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Although the Board have not inolnded in the above- 
mentioned schedule any preparation containing arsenic, it 
is not to be assumed from this omission that the Board 
do not cononr in the view that the arsenic dips are 
thoroughly effective against sheep-scab. The possible 
danger to human beings attendant upon the preparation 
of such dips renders it advisable, however, that they 
should be compounded by qualified persons only. 

The Board recognise that there are a large number 
of sheep-dips on sale which may be regarded as equally 
effective against sheep-scab, but it mxist be borne in 
mind that in order to comply with the provisions of the 
Sheep-Scab Order, and the various Sheep-Dipping Orders, 
the dip used must be an “ efficient sheep-dip,” that is, one 
approved by the Board for sheep-scab, or purporting to be so 
approved. (Over 400 preparations have been so approved.) 

Where approved preparations are employed the amount of 
dilution should be no greater than that stated on the label on 
the package in which the dip is contained, and the instruc¬ 
tions issued by the manufacturer as to the period of immersion 
should be carefully observed. The dip bath should at all 
times be of sufi&oient volume to secure the compile 
immersion of the sheep. 

Sheep dips approved by the Board are required to contain 
sufficient of one constituent to make the dip effective for the 
cure of sheep-scab at the strength approved. It is, therefore, 
inadvisable to make up the dip-bath by mixing two or more 
dips containing different ingredients, even in cases where 
each dip has been approved for use by itself. For instance, 
to mix carbolic and arsenic dips may result in destroying 
the efficacy of both ingredients, and even the mixing of dips 
containing the same ingredients may result in the bath being 
below standard. In some cases also, the use of mixed dips 
may injure the sheep. 

Of the two forms of bath-hand and swimming—^the 
latter is greatly to be preferred. The advantages of the 
swimming bath are: (1) The sheep, being in a natural 
position, may be completely immersed, even in a poisonous 
solution, with comparatively little danger; (2) sheep in 
lamb may be dipped witii mudi less ri&; (3) the 
motion Bwimmhig allows no portion of the fleece to 
escape contact with the solution; (4) the work is more 
easify and therefore more effectively performed; (5) a 
larger number of sheep can be dipped in a given time and 
wiffi fewer ^erators. Different forms of bath are described 
in Leaflet No. 145 (8het^ Dmn'njjLand inthe J<n«maZ of 
the Board of Agrimltwre for July, Iy08. 
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On pastoral hills, or where the boundary fences are 
defective, it is difficult, if not Impossible, to prevent a certain 
amount of mixing between sheep belonging to adjacent 
owners, and it is no easy matter to avoid the risk of 
attack. On commons the danger of contamination of the 
flock is still greater. With ordinary precautions, however, 
scab should be difficult of introduction to a well-fenced farm. 
These precautions consist in using reasonable care in the 
purchase of sheep, and in making a point of never bringing 
fresh sheep on to the ground without first twice dipping 
them at an interval of not Ipss than 10 or more than 21 days. 
If sheep are exposed at a noarket, without effecting 
a sale, the animals should be similarly dipped before 
they are returned to their grazings or are mixed with other 
sheep. Thesd are safe precautions under any circumstances, 
and especially so in scab-mfected districts 

Note. —A suggestion has been made to the Board that 
there is a possibility of some pollution of streams and ponds 
arising from the improper disposal of the dipping material 
after sheep-dipping has been done. Flock-masters should 
bear in mind that this residue is necessarily injurious to 
animal life when a poisonous dip has been used, and should, 
therefore, be careful to dispose of it in such a way as to 
avoid any possible contamination of streams, ponds, or 
drinking places. 

4, Whitehall Place, London, S.W. 

November, 1899. 

Revised, May, 1910. 
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post free on application to the Secretb^^ Boc^d of Agrimt^ 
ture and FieherieSy 4, Whitehall Flaoe^ London^ S. W* Ij^vs 
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The Pear and Cherry Sawflly. 

{Eriocampa Umacina, Cameron.) 



Slnfcwoxms (Larvss of JShriooampa limaoina) upon a leaf. 

The extremely repnlsiTe larva of this sa-wfly is frequently 
most destractive to pear and cherry trees. It also infests 
apple, pltun, damson and peach trees, and is occasionally 
seen upon oak, birch, and other forest trees, as well as on 
some species of thorns. In the dry seasons of 1899 and 
1901, oases occurred where nearly all the leaves fell from 
pear trees in consequence of the continuous attacks of larvae 
of this insect. The larvae are sometimes termed “slug- 
worms ” or “ snegs.” 

The adult sawfLy is harmless—^although by it the eggs 
are laid—but the larva or slugworm eats away the upper 
epidermis of the leaf and destroys the soft tissue or paren¬ 
chyma between the veins j the veins and the lower epidermis 
are left intact. To begin with, the leaf is eaten in patohes 
here and there, but ultimately every particle of green is 
devoured. Severe infestation entirely prevents tiie pro¬ 
duction of fruit and even a slight attack has a m^ked 
efEect on the crop of pears, which cannot come to per¬ 
fection if tiie folia^ is injured. 

This inseoi; does much harm to wax and cherry trees in 
America. As early as 1797, according to Harris, the leurvss 
caused gr^t injqry, “ Small trees,” he, says, “ were ooTered 
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•with them, and their foliage entirely destroyed, and even 
the air, by passing through the trees, became charged with 
a disagreeable and sickening odour given out by these slimy 
creatures.” This has also been noticed in il^gland. In 
California the pest is often very troublesome, especially to 
pear trees. Professor Saunders states that in 1874 Eriocampa 
limadna was unusually abundant in Ontario, in many cases 
destroying the foliage so thoroughly that the trees looked as 
if they had been scorched by fire. This insect was at one 
time called Selandria cerasi in America. It is also well 
known in Prance and Germany. 

Description. 

Sawfly .—The adult sawfly is not quite a quarter of an 
inch in length, and has a wing expanse of about half an 
inch. Its body is blackish; its wings are dusky, with traces 
of a dark band across them, but they are slightly paler at 
the tip; its legs are also dark. 

Larva .—The larva is at first white, but in a day or two 
it becomes green, and soon afterwards a dark green slime 
exudes from and covers its body. This exudation is 
evidently designed to protect the insect from parasites, and 
from the influences of the weather, to which it is fully exposed 
upon the upper surface of the leaf. The larva is particularly 
ugly at this period of its life, being slimy and dark green 
or almost black, the under part of the body paler; while 
its head and the upper part of its body are much broader 
thm the lower part, which tapers towards the end. At 
this stage it very much resembles a malformed slug or 
a tadpole. It has seven pairs of “sucker” feet on its 
abdomen, three pairs of distinct feet upon the thorax, and 
a pair of very rudimentary “sucker” feet at the end of 
its body. But with all these feet it moves very slowly, 
being slug-like in its movements. When it is full grown it 
is close upon half an inch in length, and at about the end of 
a month, after five moults or castings of skin, it loses its 
slug-like appearance and slime, and assumes an orange yellow 
or bu£E colour. 



Life History. 

The adults usually mak e their appearance early in June, 
but sometimes in May. The female soon proceeds to make 
an irregular oval slit in the leaf with the aid of her 
peculiar saw-like apparatus, which resembles that of the 
gooseberry sawfly (Nematw rifmii) and mai^y other saw- 
flie& In this abrasion an ^ is deposited; this pan be 
easily seen on the leri, as a slight, round jspot is f maned, 
m the centre of which there is a tranq>areint Sdn Pf filtw 
owr^ the whitish egg; Th^ ntiinbetf of one 

letf,often amoimts to l^epty or Oveh 

jiji" . 
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not more than five or six larvae, nsnally only one, are seen 
upon a leaf. The egg is always laid from the under surface 
of the leaf. 

The larra hatches out in from seven to twelve days, and 
emei^es from the upper surface of the leaf. It feeds 
voraciously, and when full grown crawls down the tree, or 
falls to the ground, where it develops into a dark-coloured 
pupa in a little cell made of silk and earth. There are two 
or more broods during the year. The pupal stage lasts two 
weeks during the summer. The winter is passed in the 
larval stage in a case of earth beneath the trees, the grub 
pupating in the spring. The larva are found upon the 
leaves of fruit trees even as late as October. 


Preventive <mi Bemedml Measures. 

1 . —^As it is clear that the pupa of this sawfly are in the 
earth immediately under the fruit trees upon which the 
larva have been feeding, it is desirable to dig the ground all 
round the trees in the early spring, and to hoe it with 
pronged hoes so that the earth may be broken up finely. 
Quicklime should then be put on and hoed in. 

2. —In gardens, after the digging and hoeing, it would be 
useful to beat down the earth in the spring with a diovel 
in order to prevent the fiies from coming up. 

3. —Soot and lime should be scattered evenly and in 
moderate quantity under the trees in autumn, as it has an 
injurious effect upon the larva when they fall to the ground. 

4. —In the late autumn or winter poultry might be penned 
round trees that have been severely attacked in gardens and 
orchards. 

5. —The removal and burning in winter of the surface 
soil below such trees has been proved a useful measure. 

6. —^Paris Green has been used as a remedy for these slug- 
worms. It poisons their food, and is used extensively in 
the United States for attacks of the sawfiy larva and many 
other insects. It should be obtained in the form of paste 
and be applied in the proportion of 1 lb. of Paris Green to 
200 gallons of water, carefully mixed and distributed over 
the leaves as evenly as possible. The paste can be much 
more easily mixed with water than the powder, which is so 
fine that the least breath of air blows it over the face and 
clothes of those who use it. 

7. —Other useful insecticides are hellebore wash and 
arsenate of lead. These are employed as follows:— 

(a) Hellebore wash.—1 oz. of fresh hellebore, 8 gallons oi 
water, 2 ozs. of fiour. This must be constantly stirred* 
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(6) Arsenate of lead.—This should be obtained in the 
paste form, the proportion recommended for use being 
2 lb. to 50 gallons of water or two even teaspoonfula 
to a gallon of water, the whole being thoroughly 
mixed. 

These washes are poisonous, so must not be used on ripe or 
ripening fruit for four weeks before it is gathered. 

These remedies would be applicable to pear, apple, plum, 
and damson trees. It would be more diflBlcult to apply them 
to cherry trees, as the fruit is often nearly ripe when the 
attack of the insect is first noted. After the cherries are 
picked the trees should be dressed to prevent the larvae 
from devouring the foliage and weakening the trees for the 
next season. 

Heat and drought are, without doubt, favourable to the 
multiplication and destructive activity of this insect, 
while cool, showery weather interferes not only with the 
hatching of the eggs, but also with the growth and health 
of the larvse. It is generally found that the larvas do not 
cause serious harm in wet seasons. 

4, Whitehall Place, S.W. 

January, 1900. 

Revised, August, 1908. 


of this Imflst may le obtained free of charge 
and post free on application to the Sectary^ hoard of 
AgriauUure and Fisheries^ 4, Whitehall Places S. W. 

^Letters of cqpptieation so addressed need notihe 
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Destruction of Oharlook. 

This weed, which is oonunon. in cultivated fields through- 
oat the whole of Great Britain, is known under a variety of 
names, such as karlock, yellows, yellow weed, skellock, 
ranches, wild mustard {Brassica Sina^is Vis., B, Sina- 
pistrum Boiss., Sinapis arvmsis L.). In general appearance 
it closely resembles the turnip, to which, in fact, it is very 
nearly related. As in the case of other plants of the same 
family, charlock seed contains a large amount of oil, and this 
is at least partly accountable for the persistent vitality often 
exhibited by this seed. Land that has been under gi^s for 
nuiny years may thus, when broken up, show an abundant 
growth of this weed, and the same state of thiugs not 
unfrequently attends extra deep cultivation, and the conse¬ 
quent disturbance of dormant seeds. 

Everything considered, charlock is perhaps the most 
troublesome weed with which the farmer of arable land has 
to contend. In com crops its growth is often so rank as to 
seriously reduce the yield of grain. In root and bean crops 
the weed can be more easily dealt with; but here also it 
often proves very injurious, and especially so when the 
conditions of the weather, or scarcity of labour, prevent its 
timely eradication. As a rule it is not conspicuous amoi^fst 
rotation grasses or clover, and it is practiddly absent from 
permanent grass land. 

The injury induced by charlock is partly direct and partly 
indirect. It competes with crops for light and air; that is 
to say, it overgrows more or less completely, and smothers, 
other plants with which it is associated. It also robs crops 
of a part of their nutriment, and prevents their deriving full 
benefit from the moisture of the soil. But in other ways^ 
though more uidirectlywthis weed may be the cause of 
much loss. The turnip “ fiy,” for instance, would be unable 
to exist in early suihmer, when the cultivated cr<^ on whi<fii 
it preys are, for the most part, absent frcnn our fields, ddd itj 
not find weeds like oharlook to supply it with food t and’ 
similarly the tumip-gall weevil is often found in ihe roots of 
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chaclock. Then, again, the microBcopic fnngns that canses 
finger-and-toe finds a congenial habitat in the roots of this 
plant, which nxay thus do much to carry the disease over 
the years that separate two turnip crops. 


In the case of root crops reasonable attention in the 
matter of horse and hand hoeing may usually be depended 
on to keep charlock in check. It is when present in spring 
com crops that it is most troublesome. Yarious expedients 
have been tried with the view of curtailing the development 
of the weed. If the field be harrowed, and the sowing of 
the grain be somewhat delayed, a large proportion of the 
charlock seed will be induced to germinate, and the resulting 
plants may be afterwards destroyed by harrowing. Hand 
and horse hoeing may be practised—providing the com has 
been drilled, and has not been sown down with grass or 
clover seeds. At a later stage of growth the flower heads 
may be more or less effectively knocked off by means of a 
special machine, the use of which diminishes the formation 
of seed, but does little to mitigate injury to the corn crop 
immediately concerned. 

In 1897 attention was called to the possibility of getting 
rid of charlock in com crops by means of the application of 
certain solutions which, it was contended, could destroy the 
weed without injuring the cereal. The reason for* this 
“selective power” of such solutions is said to lie in the feet 
that the leaves of charlock, being rough and horizontally 
di^osed, catch and retain the poison, whereas the leaves of 
cereals, be^ erect and smooth, allow liquids to run off, and 
BO escape injury. During the past few seasons this method 
of dealing with the pest 1^ been extensively tested in Great 
Britain, and, as a whole, the results have been successful. 
The substances chiefly tried have been copper sulphate and 
iron sulphate, and good results have been got with both. 
Although ihe former costs much more than the latter, the 
solution of iron sulphate must be used so much stronger 
the other that the difference in the cost of material is less 
per acre than would at first sight appear. Moreover, copper 
sulphate deteriorates less by keeping, is more easily maul* 
pulated, and does less injury to the clothes of the workmen. 


Bxqwrience indicates that good results will, as a rule, be 
got by dressing an acre with, at most, 40 gallons of a 
4 per cent, solution of copper sulphate, or with a 
quantity of a 15 per cent, solution of. iron sulpliate. To 
make the former, dissolve 16 lb. of copper sulpwH^ in 40 
gallons of soft water; while, in the latter oa«^ 60 IK ef 
OTlphate are required in a similar cbwati# of -Ifeiter 

Sqmei^at better r»nlfe b^ got by /"-‘ ^ 

16 IK of'copper sulphafe ■ dissolyed! in 
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thns^ making a 2| per cent, solution—but although this 
entails no extra outlay for material, it implies an increased 
expenditure on account of labour. Then, again, in place of 
applying 40 gallons per acre of a 4 per cent, solution at a single 
operation, superior results may sometimes be got by 
applying 30 to 40 gallons per acre of a 2 per cent, solution at 
a somewhat early stage of the growth of the weed, and a 
similar quantity ten days or a fortnight later. As compared 
with a single dressing this involves no extra expenditure on 
material, but it entails the application of about twice as much 
water, and the crop suffers more from mechanical injury. 
Good results have occasionally been got with weaker 
solutions and with smaller quantities than those indicated, 
but on the whole those recommended above have proved 
most effective. 

The quantities indicated have been found to do no per¬ 
manent harm to cereals, or to clover or grass occupying the 
ground along with the com crop, but solutions for application 
to beans or peas should be considerably weaker than those 
used for com crops. 

A convenient method of procedure is to have two 40-gallon 
barrels in use, so that while the contents of one are being 
distributed, the other may be used for the preparation of a 
fresh quantity of solution. 

It may be noted that certain weeds closely allied to common 
charlock—especially wild radish, or white charlock, and 
smooth-leaved charlock—are not unfrequently met with, and 
these do not readily yield to treatment. Other weeds such as 
docks and thistles are more or less crippled, without being 
destroyed by the solutions. 

To obtain the best results it is necessary to attend to the 
following points:— 

1. The weed should not exceed three inches in height at 

the time of spraying, though fair success has some¬ 
times attended treatment almost up to the time of 
flowering. 

2. The solution must) be made with clean, and, if pos¬ 

sible, soft water, and the vessels used in the process 
should be of wood. 

8. The material, especially copper sulphate, should 
be bought under a ^arantee of purity of 98 per cent. 
It should be obtained powdered, not in crystals. 
This facilitates solution. 
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4. The solution must be applied by means of a machine 

that generates a fine spray under air pressure. A 
hand machine of good construction mil dress three 
or four acres in a day, while a horse machine will 
cover nearly ten times as much. The latter dis¬ 
tributes the solution more thorougUy and equally. 

5. Rain immediately after spraying will interfere with 

success, and the calmer the weather the more 
evenly and effectively is the solution distributed. 
Moderate dampness of the crop at the time of 
spraying is no disadvantage, and better results 
^1 be got in dull weather than in bright sun. 

4, 'Whitehall Place, London, S.W., 

March 1900. 

Re-issued, June, 1905. 
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BOARD OP AGRIOULTURB AND FISHERIES 


■White Root Rot. 

{Roaellinia necatHx, Prillietix and Delacroix.) 


The destruction of fmit trees due to rotting of the 
root, caused by fungi, is very prevalent, and has been 
recorded from every part of the world where such trees are 
cuMvated. Wild trees such as cherries, crabs, bullace, &c., 
growing in woods and hedgerows are also attached, and in 
some instances it has been proved that the disease has 
passed from such wild trees to cultivated plants. 

Although the disease has been mostly observed on fruit 
trees belonging to the order Boscume, it is by no means 
entirely confined to such. In Germany it has been met with 
on the roots of vines, fruit-trees, potatoes, beans, beet, young 
maples, oaks, beeches, pines and spruces. It also attacks 
and destroys very many kinds of weeds, and by thus being 
able to obtain food from the living roots of such a varied 
assortment of plants, the fungus when once introduced 
into a district spreads with great rapidity in every direction, 
travelling from root to root. As the fungus remains entirely 
underground during its progress, the true cause of the 
disease is in noany instances not suspected. 

The earliest indication of the disease is the wilting of the 
leaves; in the case of annual plants this is followed by the 
drooping of the stem, after which the plant quickly dies. If 
the root is examined at this stage it will be found to be 
covered with a white fluffy coating of fungus spawn or 
mycelium. This mycelium does not appear able to obtain 
food from a dead root, but white strands spread in all 
directions in the soil in search of other living roots. 

When the root of a fruit tree is attacked, the end is not so 
sudden, but quite as certain, if proper treatment is delayed. 
During the first year of att^k the wilted foliage falls earlv 
in the season, resulting in imperfectly matnred wood. 



Leaflet No. 64. 




dteeaaed root glumug inj«aiW a^ewwJisg, kaSLn the 

_. a. Frait a faainui Da'iwi^d^ ofiAodS^^'j i H i H'ip^ 1 f U' I 

^ '-:MMiaililliii 








3 


Leaflet No. 64. 


Daring the second season there is nsaally a profusion^ of 
blossom with only a scanty development of foliage, which 
agidn wilts and falls to the ground quite early in the season. 
The fruit does not set, and the whole tree presents a 
distinctly sickly appearance. In the third year of disease 
the tree usually dies. 

If the soil is carefully removed from the root of a diseased 
tree, patches of variable size of a snow-white mycelium will 
be observed on its main branches, and if the tree has been 
diseased for some time, white strands of mycelium will be 
found spreading in all directions in the soil, which has'a 
strong mouldy smell. 

If the bark of the lower part of such a diseased stem is 
removed, these flakes of mycelium will be found between 
the bark and the wood, and spreading up the trunk from the 
diseased root. 

Two or tpiree kinds of fungi, in addition to the one named 
above, cause root-rot; the general appearance of the disease 
and the treatment is the same for all. 

Daring the early stage of the disease the mycelium is 
snow-wMte, eventually becoming grey in colotir, especially 
where it grows round the collar of the trunk, or on portions 
of roots exposed to the light. 

Various simple forms of fruit are produced by the fungus 
while the tree it is attacking is yet alive, but it is only after 
the tree is dead and its wood thoroughly dry and decayed 
that the highest form of fungus fruit, under the form of 
dense clusters of minute, black, bead-like bodies, is 
produced. 


. Preventive Measures. 

If wilting of the leaves suggests root-rot, an examination 
of the root should be made at once; if white mycelium is 
found, as much of the root as possible should be carefully 
exposed, and the branches covered with powdered sulphur; 
some of this substance should also be mixed with the soil 
used for filling in, which should be fresh and free &om 
mycelium, and not the old infected soil removed from the 
root. The infected soil should be steiilized by mixing with 
quick-lime or gas-lime. 

Diseased trees or portions of a diseased orchard should be 
isolated by digging a narrow trench about a foot deep round 
the infected part. This prevents the underground spread of 

16465 I 
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the fungus to adjoining healthy trees. The removed soil 
should be thrown on to the diseased area inside the trench. 

Stagnant water in the soil favours the disease, good 
drainage is therefore requisite. 

Weeds of all kinds shotdd be kept down, and if the disease 
is noticed amongst wild trees, blackthorn, bullace, cherry, 
&c., the trees should be isolated, removed and burned. 

It is very important to collect all fragments of roots from 
the soil when diseased plants are removed, and to sterilize 
the soil. 

4, Whitehall Place, London, S.W., 

August, 1900. 

Revised, August, 1904. 
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Tlie Small Ermine Motlis (Geuus Hyponomeuta). 



S. paAella^ L. 

Moth, tvioe natatal sice; lame aad veh about natural sice. 

IdmHftoaUon, 

The genus Syponomeuta belongs to the TineinOt a groan 
of small moths. The genus, though containing a small 
number of species, is widely distributed. There is 
considerable confusion in the literature, in the description, 
and in the naming; the confusion arises from the fact that 
(1) both the moths and caterpillars of the different speoies 
]UTe a great resemblance to one another; (2) the caterpillars 
of more than one speoies may be found on the same food 
plants; and (8) the separate life histories are very much 
alike. 

Generally It may be said that the moths are small, their 
fore wings are white or lead-grey or slate-coloured, with 
blaok dots (hence the name Ermine Mothsp: and the thorax 
has usually also similar marks. The hind, wings are darker 
in colour and have long fringes. The caterpillars Uts 
together socially on the twigs in gause-like spun webs, and 
under ooTer of these webs pupation takes place in cocoons 
shaped like oat grains. 
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The caterpillars of two or three species are destructive to 
the foliage of the Spindle tree (Euonymus Ir.), and 

in addition in Britain there are three species harmful to 
fruit trees, viz., Hypmommta padi, Zell. {H. emnymella, L.), 
whose caterpillars feed chiefly on bird cherry; Hyponomeuta 
padella, L. {H. variaUlis, Zell.), whose caterpillars feed on 
plum, hawihom, sloe, medlar, apple, mountoin-ash and 
other Pyrus species; and Hyponomeuia maiintXlat Zell., 
whose caterpillars feed on the apple. 

H. padi. This moth is the largest of the three. It 
measures 9 mm. in length (roughly, there are 25 millimetres 
in an inch) and 25 mm. in stretch of wings. The head is 
white, and the upper surface of the fore wings is riso white 
with five longitudinal rows of black dots. The hind wings 
are dark grey. The caterpillars are yellowish in colour, with 
black heads, and may measure when full grown 20 mm. 

EL. padetta measures 8 mm., in length, and 22 mm. in 
stretch of wings. Head white; fore wings white-grey with 
four longitudinal rows of black dots, a small number in 
the lowest row; hind wings dark grey with pale ^ey 
white-tipped fringes; the abdomen ash-grey with whitish 
rings. The caterpillars have black heads, they are 
greyish in colour with conspicuous dark-coloured spots, 
and measure 14 nun. in leug&. The pupa is yellow in the 
zuiddle, the head and wing-cases are black-brown, and the 
cocoons, which hang singly in the web, are very delicate. 

H. modinella is 7 mm. long, and 17 mm. to 19 mm. in 
spread of fore wings. The fore wings have four longitudinal 
rows of black dots; the hind wings are dark grey with the 
fringes pale grey. The caterpillars have black heads and 
are yellowish in colour, with slight variations at different 
ages. The cocoons are not delicate as in H. paMikt^ but 
they are opaque and hang together in bundles. 



lAfe-History. 

The moths are found flying in July and August, and 
the eggs are then laid on twig and bud in larger or sinaller 
collections. The eggs lie under cover of a glutinous sub¬ 
stance which dries into a protecting case. They may 
hatch in the autumn of the same year, but the caterpillars, 
on account of their small size, are not noticed. They do no 
dam^e until the next spring when they may enter buds, 
feeding on the blossom and mining into young leaves. Soon 
attaining strength, in May and June the caterpillars feed 
externally on the leaves and sifln their webs. The web¬ 
making continues as the larvw move iw i^sh feeding places. 
The feeding capillars me sod|43, laijiag t^ewer in 
numbers in a web or nest. 

In eases of bad attacks thehi^ of 

foliage, and rendwed unsieht^ 
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webs. The caterpillars when full-fed become pupss in 
cocoons, a number of these being present in a web; the 
pupal stage lasts a fortnight. 

Infested trees are greatly weakened by the loss of foliage, 
and although after the caterpillars have stopped feeding the 
trees produce a fresh set.of leaves, there is bound to be 
shortage of the fruit crop. In the case of the apple the 
young fruits fall away when the foliage is stripped. 

Preventive and Remedial Measures. 

1. The moths may be shaken down from the trees on 
which they rest during the day, on to cloths spread below 
to catch them. The moths are sluggish and rest with their 
narrow wings rolled round the body. 

2. Handpicking (if practicable) and cutting off of infested 
twigs should be practised, the webs being crushed or burnt 
in order to kill the contained brood. 

3. If water under high pressure from a hose can be applied 
the colonies may be effectively destroyed. 

4. Spraying with paraffin emulsion, or an arsenical spray. 
The earlier this is done the better, before the webs become 
so numerous or so thick as to protect the leaves from the 
wash and prove difficult to penetrate. The Board know of 
one case in Perthshire where, in an extremely severe infesta¬ 
tion, the proprietor, dissatisfied with the result of a paraffin 
spray, made up a strong solution of an arsenical sheep 
dip; and by this means killed thousands of caterpillars. 
The caterpillars that had not been killed, or which 
on disturbance had let themselves down from the web by 
their threads, collected at the foot of the trees and were 
easily destroyed. Great care, however, had to be exercised, 
as any leaves touched by the material turned black and 
dropped off. 

4, Whitehall Place, London, S.W. 

August, 1900. 

Revised, June, 1908. 
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Fowl OlLOlera, 

Fowl cholera is a highly infectious disease, which, though 
comparatively rare in this country, has caused serious loss to 
poultry keepers on the Continent of Europe, in Nordi 
America and in South Africa. It frequently assumes an 
epidemic form, and in such cases often more than half the 
stock have succumbed. The disease affects not only fowls, 
as its name implies, hut also geese, ducks, pigeons, pheasants 
and some wild birds, -such as sparrows and finches. Rabbits 
can be inoculated -with the disease, but the larger domestic 
animals are not susceptible to the complaint. 

The cause of the disease is a microbe, a minute ovoid 
bacillus, which is found in the blood, organs, and 
contents of the intestines of the infected animals. It passes 
into their droppings, and so is taken up in the food or 
drinking water of the healthy birds. Occasionally the 
disease is introduced into a flock by the purchase of infected 
birds, by infection picked up at poultry shows, or by birds 
being put into contaminated crates belonging to dealers or 
other persons. The microbe, however, is very easily des¬ 
troyed by a weak solution of carbolic acid, or sulphuric acid. 
It also dies after an exposure to sun and air. 

Symptoms. —The period of incubation is very short, in 
some cases not more than eight hours, while it rarely exceeds 
sixteen. Fowls that have pecked the dead body of a 
comrade have been known to develop the disease in twenty- 
four hours. The disease takes two forms, the acute and the 
chronic. In the first case, the course of the illness is very 
rapid, and it frequently happens that no symptoms are 
observed, the bird dying before it is noticed as being ill. It 
may collapse in its walk, or fall from its perch to the ground 
and die, after gi-ring a few flaps of its wings. But the 
^ptoms when they are noticeable are as follows:— 
Affec^ birds become depressed, huddle themselves together 
and hide their heads under their wings. The feathers become 
ruffled, the wings and tail droop, and the birds sway from 
Mde to side or stagger. The appetite is lessened, while 
thurst IB greatly mcreased. There is a discharge from the 
beak, and the comb and wattles turn bluish 
red. The most xnarked symptom, however, is diarrhoea. The 
evac^tions we frequent and watery, being white or yellow 
at first and b^omtog greenish and fosM as the disease 
prc^e^ wMe the featiiers round the hind parts become 
^tted toge^er. I^eept. in the specially acute fom 
menti^ed above, the disease lasj» fwttt one tu three days, 
a<ragh <»Bes ^ on record where ^e ilhteit^im nroion^d 
few a -wwk. '^e birda taiually die; iiv 4 st^ttr ttf dtupcr or 
oon vutom is. The dest-fii mte iu hiwh 
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In the chronic form the more violent symptoms are not 
nresent Tbnt the bird becomes thin and bloodless and snfifers 
from constant diarrhoea. Sometimes there is a breaking out 
on one or more of the joints, and the inflammation then set 
up naturally retards the recovery of the sick bird. Towards 
the end of an epidemic, however, milder cases occur, among 
which there are a greater number of recoveries. Birds 
which get well acquire a certain amount of immunity and if 
they thrive are valuable for restocking purposes. 

Appearance after Death.—In ordinary cases the only 
marks visible to the naked eye will be found in the intes¬ 
tinal tract, the contents of which are watery, frothy and 
sometimes bloodstained. In the intestinal wall and par¬ 
ticularly in the mucous membrane are formed patches of 
clotted blood, and areas of congestion ranging in colour 
from red to purple and black. The liver and spleen are 
■usually enlai^d, while in some cases the lungs are 
consolidated. In some places the mucous membrane may 
be destroyed and in others patches of yellow exudate may be 
found. It must be remembered, however, that there are 
other poultry diseases with which it can easily be confused 
by the inexpert, and that in certain cases a microscopical 
examination is necessary* 

PreccvuUom. —1.—All newly purchased birds should be 
isolated for a day, and the same course should be adopted in 
the case of birds returning from a poultry show. 

2. -—Orates and packing material should always be dis¬ 
infected, and care should be taken to secure an 
uncontamiimted supply of food and drinking water. 

3. —^When the disease appears all infected birds should be 
strictly isolated, and healthy ones should be moved to fresh 
ground. The infected runs and pens should be sprayed 
with a disinfectant, such as a 5 per cent, solution of carbolic 
acid, or 2 per cent, of commercial sulphuric acid in ■water. 

Remedy,—'i:h.<scQ is no practical medical treatment which 
can be advised for diseased birds. A protective serum is in 
use on the Continent, but the small value of poultry renders 
the extensive use of this remedy too costly except perhaps 
in the case of valuable |wd!greu birds. 

Fowl cholera is a notiilablo disease in some Oontinental 
countries, and English poultry keepers wishing to sell stock 
in such countries would be obliged to give a guarantee of 
freedom from infection. 

Noth.—^U ntil recently Lwtlet No. 66 dealt with the 
WorlmerCe Oompenaatimi Act, 1000, but the leaflet on that 
subject has now been withdrawn. 

4. Whitehall Place, London, S.W., 

May , 1908. _ 

Ooptea of this Uaftet may he obtained free of charge 
cmA poet free on amlimtion to the Seoretary, Board of 
AgrienMure and Fie/ieriee,4, Whitehall Place, Londm,8.w. 
Letters of application eu athireated need not be stamped. 
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Favus OP White Oomb In Poultry (Lopfu^hytm 
gallin(B)u 

■While many fungi cause disease in plants some give rise 
to disease in animals. Ringworm and Fayus are two such 
diseases, the disease-causing fungi consisting of extremely 
delicate threads which prey on the live tissue of the host. 

The disease Favus in the fowl is due to a parasitic fungus, 
Lophophyton gallince^ which is distinctly different from that 
causing favus in mammals. This fungus attacks the comb 
and wattles of birds, and spreads jErom the naked parts of 
the head to parts covered by feathers, 0*g; the neck, and 
the parts in the neighbourhood of the cloaca. Sometimes 
one side only of the neck may be aflEected, becoming quite 
deplumed, whilst the other shows no signs of invasion; but, 
as a rule, it is the comb that sufEers first and most from the 
attack. Favus may spread to man, rabbits, and mice, but 
dogs and rats are unaffected when inoculated. The disease 
is rarer in Great Britain on man than it used to be, and is 
almost exclusively confined to the poorer classes where 
conditions have been dirty and insanitary. 

Favus is very destructive in poultry-yards, and, being highly 
contagious, often spreads with great rapidity# A single 
diseased cock soon contaminates the whole run, and several 
outbreaks have been traced to a new male bird from an 
affected yard. 

Nearly all breeds seem equally susceptible, but the disease 
does not appear to have occurred in Indian Game; it is 
said that fowls of Cochin China descent are most liable to it. 


Symptoms. 

The first signs of an attack of favus are small, pale, 
irregular, cup-like spots on the comb or wattles, generally 
appearing on the comb first. These spots grow together, 
and sooner or later form a confluent covering of a dirty 
yellowish-grey substance, which is often arranged in con¬ 
centric layers. These crusts grow thicker. When they are 
present on the comb or wattles there may be a complete and 
rapid disappea^ce of the malady; but when the fea&ered 
areas hecome invaded the disease is more persistent. The 
feathers become erect, dry, and somewhat brittle, and fall off; 
the breast BomeMmes, and the rump especially, may be 
denuded by the fungus, wldeh, when present on the 
feathered part% may ez^d um^ lareatment is resorted 
to. On the fesihers is leftcoyered 

with duH yellowi^ and there 

vridofe the feathers 
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The ftmgas be observed by 

surface or the skm under be Been to wnsist 

scraping under a nucroscope. It wui 6»-®“ . m examine 

of a n^ber of fine threads (the JXS be 

the fungus, the scraping from ®^’-?,f’^^atllled mter and 
put on a slide, and then moistened "With dis 

a little acetic acid. aa the lilneane 

Care should be taken in handling ^ !| 

can be transmitted to man. Th® fungus powers o^ 
penetration, but far the greatest risk 
the skin or surface is abraded or •wounaea. 

Treatment. ^ ^ ^ 

1. —The treatment consists in bathii^ i^®ft^Whlff s^ 

■with warm water and soft soap, ailvfr well 

ointment to destroy the parasite. ^Nitrate of 3 

rubbed into the comb and “tattles has been 

benefit. A coirespondent of the Board of 
Fisheries recommends an ointment of 5 ]^r ^ ^ , 

of silver in soft paraffin (vaseline)^ for , 

oxide of mercury one part, to lard eight parts, has proved an 
excellent remedy if used for several days. 

2. —Foment the diseased parts carefully boloro applying 
the ointment, and remove as far as possible all the favio 

crusts with a blunt knife. , . i 

3. —One cannot be too careful in examining a fresh bird 

before turning it into the run, where it should not m allowed 
if any signs of favus ” are noticed upon , 

4. —Should the disease appear, infected birds must be 

isolated, or they may spread the disease* » 

treated at once, as when the parasite reaches the featnerea 
tracts it is much more difficult to ©radicate. 

4, Whitehall Place, London, S.’W*, 

March, 1901. 

Revised, May, 1910. 


Copies of this leaflet may de obtained free oj charge and 
post free on application to the Secretary^ JBoaifHi cf AgrixfoX^ 
ture and j^isheries^ 4, Whitehall Place^ London* 8* W* iLettere 
of appUcation so addressed need not be atampea* 

A Pamphlet containing 19 leaflets dealing with Diseases 
and Insect Pests of Farm Animals may he obtained from 
the same address^ price Id. post free. 
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BOARD OF AQRIODLTTJRE AND FISHERIES. 


Ourrant Aphides. 


No'w and again currant bnalies are considerably damaged 
by Aphides or Plant Lice. In some districts the bushes 
are quite rained, the leaves turn brown and shrivel np, 
and the fmit falls off, the bunches **shanking” in con> 
sequence of the abnormal presence of these pests. The 
rapid increase of the “Plant Lice” is due to a long spell 
of dry, warm weather, so favourable to the development of 
these insects, so detrimental to the development of the fruit 
and health of the bushes. Aphides are usually more or less 
prevalent on currants, and are always liable under certain 
favouring climatic conditions to increase to an injurious 
extent. Currant bushes should therefore be washed early in 
the year just as regularly as apple, plum, and pear treea Of 
species of Aphides occurring on the genus Rt&es, there may 
be mentioned the Currant Blister Aphis {JRhopaUiOsiphum 
ribis of Linnseus), Myzus ribis of Linnssus, and the Ourrant 
Root Aphis, Sdhizoneura fodimSf Buokton. 




Leaf Aphidhs. 

The first two aphides live above ground and work in a slightly 
different way. One, JR. ribis, produces reddish, reddish- 
brown, or yellow blisterdike galls on the surface of the 
leaves, wMlst Myms ribis often causes the leaves to curl 
up, especially on the top shoots. Both species are equally 
dimouit to destroy after they commence to breed in 
numbers, owing to their being hidden, and more or less 
protected in the hollows of the blisters and under the 
curled-up leaves. The galled patches are chiefly noticed 
on the upper surface of the leaf, where they are blister¬ 
like ; below they aro concave. In ihe eavify the Aphides 
Uve and breed, increasing the ares of the diseased patch as 
they develop. Numerous blisters Bjay be formed on one 
lea^var;^ in size from one^ourth to:nearly an inoh in 

®? attacked; mi the fruit 

often falls, owing to * 

Neither of these Apid^'itt 
hence the diseased« ‘" 
as being of insect, 
attack unless an e^ 
surface. 1^^ tuf 
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especially formed by the leaf-onrling species; on. black 
currants the “ honey-dew ” often gives a shiny and sticky 
appearance to the whole bash. 

The insects spread chiedy by means of winged generations, 
which appear every nowand &en, flying from bnsh to bash, 
and there setting np fresh areas of disease. These winged 
generations may occur as early as the middle of May, bat 
usually not until June. 


Life-history. 

The appearance and habits of B. ribis and M. ribis are 
different, but their life-histories are very similar. 

(I.) Rhopalosiphum ribis, L.—^The wingless viviparous 
female, or “ Mother Queen,” is shiny green, mottled with 
darker green; legs, honey-tubes, and anteimse pale green ; 
eyes, red. In form it is oval and conyez, and slightly lai^r 
than Myzus ribis (II. below), the body being one-tenth of 
an inch long. The wmgless females are found on the under¬ 
surface of the leaves and cause the red, orange, and yellow 
blisters. They appear first of all in April, and occur con¬ 
tinuously until July and even August. Every now and then 
the lice to which they give rise turn into so-called pupse 
which are characterised by rudiments of wings appearing as 
wing buds. 

The pupa is green, and does not, apart from the wing oases, 
differ much from the wingless female or larva. The winged 
viviparous female, which arises from the pupa, is yellowish- 
green with black head and antenn»; the thorax is black with a 
yellow band in front; the abdomen is bright yellowish green, 
with dark spots and patches on the back and sides; yeUow 
honey-tubes, swollen towards the apex; legs ochreous, with 
the joints and the feet black. These winged females fly 
from bush to bush. In the autumn or late summer naales and 
egg-laying females are formed; the egg-laying female, after 
being fer^ised, deposits a few brown elongated eggs on the 
last year’s mwwth of a twig just under the broken rind or 
upon it. Sere the eggs remain all the winter. This aphis, 
besides feeding on the red, black, and white currant, also 
attacks the gooseberry, and has been found on the Guelder 
Rose, Nipple Wort, and Sow Thistle. 

(II.) Mytsm ribis, Linn.—^This plant-louse can easily be 
distinguished from the former, with a lens, by its olive, not 
black, head, and its black honey-tub« and irregularly black 
ornamented abdomen in the winged female. It occurs from 
April to August, especially on the black currant and goose¬ 
berry, bt^t also on the red currant; it is said to cause busters 
simiku: to B. ribis. It often causes the leaves at the apex of 
the shoots to curl and twist up. 
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The mngless female, which appears in the spring, is shiny 
yellowish-green, with dark green mottlings, elongated oval 
in form, and with cttrions hairs in front; the honey-tnbes 
and legs are pale green, and the eyes bright red. The larvae 
are pale green. \^en the leaves lose their sap, the larvae turn 
to pupae, and then to winged females. The pupa of this species 
is shiny yellowidi-green, with two brown spots on the back 
of the head. The winged viviparous female is bright green, 
with pale olive head, brown thorax with an olive l^d across 
it, irregular transverse bands and spots on the abdomen, and 
foTir or five dark lateral spots; the deep olive-green to black 
honey-tubes are cylindrical in form, and the deep green legs 
have olive feet. Towards July many leave the currants, 
but as in the former species some always remain, and give 
rise to egg-laying females and males, the former depositing 
their long brown e^s under the euoliated rind, attaching 
them to it by a gummy excretion; the eggs hatch in 
the spring, when they give rise to larvte, which soon grow 
into the “Mother Queens.” The windless female is smaller 
than in the former species, being little more than one- 
twelfth of an inch long. It also occurs on the gooseberry, 
and it has been noticed to curl up the leaves and deform 
the shoots more often than the former species. 

Natwral Enemies .—^The larvse and adults of the two- 
spotted Lady Bird are often to be found feeding amongst the 
colonies of lice, and do inestimable good in keeping them in 
check. Larvse of several species of Hover Flies also feed, on 
them, their leech-like green or dull red larvts living among^ 
the lice in the blisters or curled leaves. 


The Ctobakt Root Aphis. 

{ScMsonewra Buckton.) 

This Aphis, which infests the roots of black and red 
currants, is mentioned by Buckton in his Monograph, and has 
been recently recorded by Theobald in England and Carpenter 
in Ireland. It is recognisable by the wooHy fibrous material 
which covers the insect, as it does the Sohizonenra of the 
apple. 

N Dangerous possibilities attend the spread of this insect, and 
Theobald recommends the examination of you^ stock before 
planting. Where the woolly materiid is obehmd the roots 
of^the plants should be dip^ in a warait teixtttre of soft 
soap, quassia, and water. . 


1.—^Aftw an attaek' h 
hard in the aataani,ithe 
burnt. By doing thke many 
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some benefit would be derived by the winter washing with 
caustic alkali wash {see Leaflet 70), the bushes being sprayed 
about February. 

2. —When Aphides are present on the bushes it is most 
important to ^ray early in the year, directly the lice are 
seen, that is before the blisters appear or the leaves become 
curled up; the lice can then be far more readily resuihed by 
the spray than later in the year. 

Various sprays which are of service against Aphides, and 
treatment against root infesting forms, are mentioned in the 
Leaflet on Aphides, No. 104. 

3. —^The development of plant lice is favoured by dry and 

hot weather, and swilling with ordinary water is always 
beneficial in such conditions. . 

4. Whitehall Place, London, S.W., 

July, 1901. 

Revised, August, 1908. 


The Board of AgnmlUere and Fisheries would be glad if 
recipients of this leaflet wotdd make it knotm to others 
interested in the subject. Copies may be obtained free of 
charge and post free on application to the Secretary, Board of 
Agrwuttwre and Fisheries, 4, Whitehall Place, London, S.W, 
Lettere of application so addressed need not be stamped. 
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TENT CATERPILLARS. 

Tlie Lackey Moth (jOlisiocampa neutstria, Linn.) and 
the Brown Tail Moth (Portheaia chrysorrhoia, Linn.). 

Two species of so-called “Tent Caterpillars” are fre¬ 
quently found on •various fruit trees, especially on the apple, 
plum, and pear. By far the commonest and most destruc¬ 
tive of the “ Tent Caterpillars ” is the Lackey Moth Caterpillar 
(Clisiocampa nffusiria). In some parts of England, however, 
notably certain districts in Kent, the somewhat local Brown- 
Tail Moth (Portnma chrysorrJum) does almost as much 
harm in some seasons. In parts of Kent the caterpillars 
have in some years done considerable damage to apple and 
plum orchards. The caterpillars of both moths are called 
“ Tent Caterpillars ” on account of their forming tent-like 
nests of silk on the trees, in which they live during their 
early existence, md beneath which they shelter during wet 
weather and at night when they are more mature. 

The damage caused by the l^se can easily be prevented, 
even when they have a considerable hold on the orchard 
they can be dealt with and to some extent be destroyed by 
spraying. ' 

As there is some difEerence in life-history as well as in 
appearance between the two species, they are beet considered 
se^rately as far as their natural history goes j prevention 
and treatment are the same for both species. 


I.--The Lackey MotL. 

and Trm attacked.—Th.^ Lackey Moth is 
mddy dr^buted over the south, west, and middle of 

abundant and destructive in the 
sG^h a“d w^ tto in othwr psots., It does not occur 
fur&er north than York, where it is ustoally rare. Always 

^tattiee it occurs 
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Description. 

The moth is very variable in colour and size, and measures 
up to an inch and a quarter in expanse of win^ in the male, 
and an inch and a half in the female. The fore wings are a 
rusty reddish-brown, yellowish-brown, ochreous or brick- 
dust red, with two pale or dusky brown transverse lines 
across them, the space between the two bars being often 
more deeply coloured than the rest of the wing ; the hind 
wings are the same tint as the fore, but often a little paler; 
the thorax and abdomen are densely scaly. The adult may 
be taken on the wing at dusk in July and August, and even 
as late as September. 

The eggs are deposited in autumn in rings that surround 
the smaller shoots of the fruit trous, each ring containing 
from forty to over two hundred eggs. These remain un- 
hatchod on the trees all the winter, and, being greyish- 
brown in colour, are readily seen by a careful observer on 
the dark ground-colour of the twigs. 

The caterpillars are almost black at first, and more or 
loss hairy. 

They become brilliantly-coloured as they grow, being 
bluish-grey, with two black spots on the segment next the 
head, and two also on the bluish-grey head; there are three 
orange-red stripes along each side, and between the two 
lowest of these is a broad blue stripe with little black specks, 
these brilliant lines being separated by black and black 
spotted with blue, and a white stripe down the back with 
a narrow black line on each side; the whole larva is covered 
with rather rusty hairs, darker above than at the sides. When 
full-grown the caterpillar reaches two inches in length. 

Life History. 

The eggs hatch about the end of April, and the young 
larvte soon commence to form a fine web, enclosing a few 
leaves, and beneath this little tent of silk they continue to 
feed in communities for some time. As they grow the 
silken house is enlarged, until in some large colonies it may 
reach nearly a foot in length. At first the larvss feed 
entirely under the tent, but as they grow they spread out 
over the trees, and eat off the leafage and blossom, returning 
to the web at night and in wet weather. On warm days 
they may often be found in batches, several lying parallel 
with one another, either on the outside of the tent or 
along the branches. They are somewhat timid, and fall 
to the ground on the tree being shaken, but soon crawl back 
to the foliage again. From the middle of June to the 
end of July they reach maturity, and spin a delioate loose 
white cocoon, the silk being mixed with a yellowlih powder 
and numerous hairs of the larm. The oases are fonm^ 
amongst the leaves, on the bark, amongst grass ImIow the 
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trees, on •walls, fences, &c.; al'ways above gronnd. The 
larva changes in this cocoon to a dark-bro’wn pnpa, from 
which the moth emerges in from two to three weeks. 

II.—The Brown-Tall Moth. 

Distribution, and Trees attaeleed .—According to Stainton 
the Bro'wn-Tail Moth is local, and not to be found every¬ 
where. Where it does occur, however, it is often very 
abundant. It is recorded from Lytham, Epping, Teignmonth, 
Lewes, Lymington, Stowmarket, Black Park, Chesham, 
Dorking, Newhaven, Bisterne, Bristol, Norwich, and many 
other places ; it has also been recorded from Scotland; it 
is always more or less abundant in various parts of Kent; in 
1907 it -was sent to the Board from Cheshire, and in 1908 
from Bumham-on-Orouch. 

The female lays her eggs on the under surface of the 
leaves of the oak, elm, beech, willow, rowan, black-thorn, 
white-thom, apple, plum, and sometimes pear. 

Description. 

The female moth has pure white forewings, with a faint 
black spot; hind wings pure white. The mode has similar 
fore and hind wings, white head, thorax and abdomen, the 
apex of the latter having a golden brown tuft. In length 
the •wing expanse varies between an inch and a quarter and 
an inch and three quarters. The moth is a night flyer, 
resting during the day on -walls, leaves, lamps, Ac., and is 
then very sluggish, falling down as if dead when its resting 
place is ^aken. 

ThA eggs are round, of a golden hue, and as many as two 
hundred and fifty may be counted in each batch. Each 
patch of eggs is covered over by hair from the female’s tall 
and completely hidden. 

The cal&rpiVa/rs are at flrst very small, of a dirty yellow 
appearance, -with a black head and four ro-ws of black dots 
and numerous hairs. In the spring of the next year they 
moult and assume a deep brown appearance with reddish- 
brown hairs, a row of white spots on each side, a narrow 
double broken line of red alone on the dorsum, black 
between, and with two prominent bright red tubercles on 
the back of the eleventh and twelfth segments, depressed in 
the centre; these tuberclef can be elevated or depressed 
by the larvte at will. 

The pupoB are deep brown in colour, and are enclosed in 
a dusky cocoon. 

Life History. 

The moth appears towards the end of July and in August, 
and e^s are laid on the under surface of the leaves. The 
larvse hatch out about the begixming of August, ahd live 
through the winter. To begin with they attach a single leaf 
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by silk to the twig so that it cannot fall off, and eat the 
epidermis. 

To*wards September they commence to make a regular 
tent or nest, attaching a number of leaves together by silk. 
The leaves are lined and covered with silk, and all firmly 
united. This nest is used as a place of protection from cold 
and damp, and as a nocturnal shelter. During the latter 
part of August the larvae moult and still feed on as long 
as the leaves contain any sap. Even after the leaves have 
fallen it is not unusual to see the larvae on a sunny warm 
day basking in the sun outside the tent. As the weather 
becomes cold, they become dormant and remain in their 
dwelling. In the spring of the next year they recommence 
feeding on the leaves as they open, and wander freely over 
the trees. Very frequently the colony divides, two nests 
being made, and sometimes even a third is formed. Early 
in May they moult again, assuming the appearance described 
above. After this moult they spread out over the fruit trees, 
forsaking their nests, and then devour the foliage very 
ravenoudy. 

From the end of June to the beginning of July they spin 
a cocoon amongst the leaves of fruit trees, as a rule several 
together forming a large mass united by a dusky web. In 
this they change to deep brown pupse. As many as forty 
have been counted on a damson tree. From these pupse the 
moths hatch out in the latter part of July and August, and 
soon commence to lay fresh eggs on the trees. 


Prevention and Treatment. 

1. After an attack of Lackey Moths the orchards should 
be gone over in the winter and all egg-bands collected and 
burnt. On large trees this is not possible, but where it 
can^ done, it is a rule that should always be followed. 

The small tents of the Brown Tail should also be looked 
for dmng the winter and out off and burnt. Any tents 
left should also be collected and destroyed in the early 
summer either on a dull wet day or during the evening, 

T® good wduld be done. 

The tents of the Lackey shonld also be collected during 
M the larv® readily fall \rhm shaken, owe 
^onld be to hold b<»rds or a sheet beneath the tents 

SSii otherwise Httle gocJd wdll aoorue, as 

the &lleB lackeys soon get bai(^ fo the trees. 

A^tdeai of damage-will , be Wsnrsi-rtng as 
soon as the attack is 3ed, 4»eciaUt 
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The Paris Green should be bought in the paste form, J lb. 
being used for every 100 gallons of water. 

The Arsenate of Lead should also be bought in the paste 
form, the proportion for spraying against the young cater¬ 
pillars being 2 lb. to 50 gallons of water, the whole being 
thoroughly mixed. 

In all cases proper sprayers must be used with fine nozzles, 
so that a dense mist of the wash is thrown on the trees. 

Natural Enemies .—Both the eggs and the larvae of 
the Brown-Tail Moth are attacked by Ichneumons. 

Being hairy, these larvae are avoided by birds, so that 
little help is given by the latter when the pests are causing 
harm in the orchard. The cuckoo is the only bird known 
to devour these hairy caterpillars. Two beetles destroy the 
larvae of the Lackey Moth on the Continent, namely, 
Galosoma s^cophanta and O. inquisitor. 

4, Whitehall Place, London, S.W., 

July, 1901. 

Eevised, August, 1908. 


of this Isaflet ho obtOfine^ free of cha/rge and 
poet free on apphcation to th^ Secretary. Board of A-orioul^ 
ftwsani 4, mace, London, 8.W. 
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Winter Washing: of Fruit Trees, and the Treat¬ 
ment of Neglected Orchards. 

In attempting to bring about an improvement in neglected 
and worn-out orchards, the most which can bo hoped for is 
to repair to some extent the injury caused by age or neglect, 
or both, for it is futile to expect that any course of treatment 
will entirely remedy previous mismanagement. The results 
obtained will depend -largely upon the local conditions in 
each case ; and while in some orchards a very considerable 
improvement may be looked for, in other instances the 
results may be somewhat disappointing. Where the orchards 
are prematurely worn-out, or otherwise unsatisfactory, benefit 
may be safely anticipated; but where the decay is natural 
and due mainly to old age, it is probable that nothing short 
of entire re-planting will suffice. 

The measures to be adopted consist in the thorough cleans¬ 
ing of the trees and the combating of insect and fungoid 
pests by means of winter washing, summer spraying, and 
similar treatment, together with manuring, pruning, re¬ 
grafting unsatisfactory trees, and replanting. 

Winter Washing of Fruit Trees. 

A neglected orchard not only harbours, during the winter, 
all manner of insect enemies which commence their ravages 
in spring, but it forms a nursery or breeding ground from 
which other orchards are infested. The first step, therefore, 
is to destroy these pests as far as possible, and for this 
purpose winter washing is practised. 

The caustic or burning wash applied clears away moss 
lichen and other vegetable growths tluit are not only harmful 
to the health of the tree, but which also act as shelter places 
for injurious insects. The wash may also reach the insects 
themselves in their various stages of development. 

The Woolly Aphis, the Apple Blossom Weevil, the Earwig, 
the caterpillar of the Oodlfng Moth in its cocoon, and other 
insects, are found during the winter sheltering under cover 
of rough bark and of liohenous and otiher growths on fruit 
trees. The destruction of their winter quarters places such 
inserts at a disadvaniager and dble^ ntstdier is in oausequenoe 
materiidly reduced. are Hilled 

bytheWash-heelf.. 
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It has been found in practice that a wash used with effect 
against an insect in its adult, larval, or pupal stage, may prove 
quite ineffective against the egg of the insect, and hence 
winter washing should be followed by careful observation 
in spring, so that the young newly-hatched insects may be 
dealt with—according to their kind—before they have had 
time to do great harm or to multiply. 


Formula for Winter Wash. —The materials necessary for 
the new caustic winter wash are :—Caustic soda (98 per 
cent), sulphate of iron, lime, parafiSn and water. 

In the revised leaflet issued last year (January, 1908), an 
emulsion soda wash composed of paraffin, soft soap, caustic 
soda and water, was recommended. Asa result of experi¬ 
ment an improvement has been suggested by Mr. S. U. 
Pickering, Director of the Woburn Experimental Finiit Farm, 
whose formula is now recommended in its place, viz.:—Iron 
sulphate, \ lb.; lime, J lb.; caustic soda, 2 lb.; paraffin (solar 
distillate), 5 pints ; and water to make 10 gallons. 

In order to prepare the wash the iron sulphate should be 
dissolved in about nine gallons of water. The lime should 
then be slaked in a little water and be well stirred, a little 
more water being added to make a “ milk.” The “ milk ” 
of lime should next be run into the iron sulphate solution 
through a piece of sacking or a fine sieve to remove grit or 
coarse particles. The paraffin should then be added and the 
mixture churned thoroughly. Just before using, the caustic 
soda, in the powdered form, should be added to complete 
the “ wash.” 


This wash, which has both a cleansing property and an 
insecticidal value, is recommended for application while the 
trees are dormant, and certainly before the buds have burst. 
Perhaps the greatest advantage would result from such a 
wash if applied about the beginning of February. 

Note ;—^As the wash has a burning effect on the hands, 
care should be exercised in employing it. Rubber gloves are 
sometimes used to prot^t the hands, but these should be so 
secured that the wash cannot run in under the rubber. The 
face, the eyes especially, should also be protected. 

It is advisable not to allow live stock in grass orchards for 
a week or two after spraying. 


Effect.of Caustic a/nd Other Washes on the Health of the 
Sprayed Plants. —Comparatively, fev^ experiments 

have been Conducted to di^ver how Washes affect 

the health of the plai^ ithcBaedveis,!! \)o|3^;^lnt’ is some¬ 
times made that the pIoiitEi con¬ 
stantly repeated^ wash£^ Winter 
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Manuring, 

When fruit trees begin to bear freely it is essential, if free 
growth is to be maintained, that they should be regularly 
manured to compensate for the extra demands made upon 
them by the production of the crop. If left unmanured, tne 
soil will sooner or later show signs of exhaustion, and tlie 
further development of the trees will be checked. In orcUu 
that both growth and fruitfulness may continue, the tree 
must be able to draw from the soil the necessary amounts ot 
nitrogen, phosphoric acid, potash and lime. A free supply 
of each of these substances is required, nitrogen and potnsix 
being particularly needed for the development^ of 
growth, while phosphoric acid and lime play an iinportaut; 
part in the production of fruit of a good quality. Linxe 
in conjunction with potash is also of the greatest service 
in developing hardiness and enabling the trees to resist 
canker. 

The extent and nature of the manuring required must be 
determined by the character of the soil and by the special 
circumstances of each case, but our knowledge^ as to the best 
forms in which to apply the various essential constituents 
is at present far from complete. 

If it be advisable that growth be forced, nitrogen and 
potash should be used freely, the former especially, in a 
condition quickly available for the trees. Some distinction 
should probably be made in this particular between grass 
orchards and trees in cultivated ground. In grass orchards 
a more or less regular supply of nitrogen ^ is provided 
by the stock utilising the orchards for grazing pin*poses, 
whereas in the case of tilled soil the only source of nitrogen, 
other than the atmosphere or manure directly applied, is the 
decaying vegetable matter returned to the soil by weeds and 
fallen leaves. In cultivated orchards, moreover, nitrification 
probably proceeds more rapidly than in those on grass land. 
In the latter, nitrogen in the form of nitrate^ of soda or 
sulphate of ammonia seems preferable to organic nitrogen; 
whereas organic manures may be of equal value for culti¬ 
vated soil. Where nitrate of soda is used, it should be applied 
in the spring. 

As a potassic manure, sulphate or chloride of potash may 
be recommended ; the latter should only be used on soils rich 
in lime. Kainit is considered by some authorities to be 
unsuitable for fruit. 

Phosphoric acid is generally best supplied in the form of 
basic dag, except where immediate effect is required, in 
which case superphosphate should be used and supplemented 
iater with slag. , . , „ 

Lime may be applied as quicklime, slaked lime or chalk, 
the last being safer if it is likely to be brought at once into 
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contact with the delicate rootlets. As a surface dressing 
the other two are perfectly safe. 

Lime, phosphoric acid and potash may he applied in 
autumn, winter or spring. In cultivated soil the maiiiu»es 
may he applied as a surface dressing and then worked into 
the ground, hut in grass orchards this method is slow in 
producing effect. To produce quicker results a series of 
small holes may be drilled in the ground in the neighhonr- 
hood of the young roots, or strips of turf may be temporarily 
removed in the same region and the manure incorpoi'atetl 
directly with the soil. The quantity of manure reqxtired 
should he varied according to the size of the tree. Some 
time is required for the manure to make its effect visible 
where trees are concerned, and if no response is apparent 
during the first season it shoilld not be concluded that the 
application has had no result. 

Stock should he regularly turned into the orchards for 
grazing, since they are able to supply considerable quantities 
of nitrogen as manure. The practice of turning in pigs 
dtming the winter is useful, for they not only improve the 
soil by the addition of manure, but by bringing about its 
aeration by constant grubbing, while they also destroy many 
larvae and pupae of insects. 



Pruning* 

When young standard trees are properly pruned for the 
first five or six years after planting, they require very little 
attention in that respect later. They should be gone over 
each year, all surplus wood being thinned out, and inter¬ 
lacing or diseased branches out away. Non-observance of tliis 
practice will result eventually in the development of a head 
of densely tangled and diseased branches, examples of which 
are to be found in nearly all old orchards. The extent to 
which this condition may be remedied by careful pruning 
depends very largely upon the individual trees. If, for 
example, a tree is very old, the amount of wood which ought 
to be cut out is generally so great that its removal seriously 
weakens the tree, ^d frequently even kills it. In dealing 
wi^ old trees it is necessary that the greatest care be 
taken not to remove too much wood at one time. It is better 
to spread the operation over two or even three seasons than 
to cripple the trees by too severe pruning. Many full-grown 
trees do not lend themselves at all well tojiaxe purposes of 
pruning. The requisite thinning-out of tlMe frequently 
(»nnot be aceomplisthed* except ^by tbie erf many of 

tte rM portion 
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diseased branches as can be spared should be cut out, and 
particular attention should be giyeu to thinning in such a 
manner that the fruiting wood is exposed as far as possible 
to a free supply of air and sunlight. Extra time spent in 
removing dead and diseased twigs will be profitably 
occupied, for it is on such parts that some of the most 
serious fungoid pests, such as the Brown Rot and Apple 
Scab fungi, pass the winter stages of their life-history, and 
in the following spring break out into active growth and 
produce another epidemic of infection. 

All prunings should be burnt immediately, in order to 
destroy insect and fungoid pests; the ashes should be 
distributed over the soil as manure. 

Re-grafting. 

In cases where trees of existing varieties prove to be 
unsatisfactory or unprofitable, they may often with 
advantage be headed back and grafted with more suitable 
sorts. Dessert varieties which may be recommended for 
propagation under such circumstances are Worcester 
Pearmain, Duchess of Oldenburg, Cox’s Orange Pippin, and 
Alington Pippin, if the original trees are vigorous growers, 
while Bcklinville, Newton Wonder, Warner’s King, and 
Bramley’s Seedling are suitable culinary kinds. There is 
some risk in regrafting, since occasionally the operation 
results in the death of the tree at once, the grafts failing to 
develop ; while at other times after apparently satisfactory 
growth has followed for two or three seasons the tree may 
suddenly die. 

Re~planUng. 

Although the planting of young trees in old orchards is 
not a practice to be recommended if fresh land can be 
obtained, growers are frequently obliged to fill up gaps in old 
orchards. If the orchard concerned be composed almost 
entirely of old trees likely to die in the course of a few years, 
the young trees planted as the vacancies arise should as far aSi 
possible be placed so as to fall into proper position relatively 
to the young trees which will eventually replace the 
reclaming old trees. 

Where gaps are to be filled in comparatively young 
orchards there is not generally the same degree of choice of 
position available, since the existing trees may last.for 
several years and the available area for the selection of a 
site is therefore restricted within narrow limits. 

In any case, however, it will be well if each p.ew tree can 
be planted in such a way that it will not occupy the same 
spot as iia predecessor; and in such instances the planting 
*may be done in the usuid manner. 
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■Where, on the other hand, a new tree will occupy the same 
ground as the old, special preparation of the soil should he 
attempted. The roots of the old tree should he first removed 
as completely as possible, in order that no decaying wood 
may he left in the soil, and a circular hole, at least six feet in 
diameter and from to 2^ feet in depth, should he dug 
and left open to atmospheric influences as long as possihle 
before the tree is planted. The soil may also he 
sweetened and freed as far as possihle from insect and 
fungoid pests by a dressing of quicklime. If fresh soil can 
he obtained to substitute for that dug out, the newly planted 
tree will have a better opportunity to flourish. Should the 
orchard happen to he on grass land, it will he an aid to the 
tree, also, if the grass he not allowed within 3 or 4 feet of it 
for the first few years after planting. 

4, Whitehall Place, London, S.W., 

November, 1901. 

Re-written, January, 1910. 
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The Colorado Beetle. 

(Leptinotarsa (Doryphord) decemlineata^ Say.) 

This beetle, a member of the family Chrysomelidae^ was 
first known in the west of the United States? and has now 
spread oyer the United States and Canada. In its native 
home it was known to feed on wild plants of the natural 
order Solanaceae^ the family to which the potato, tomato and 
tobacco belong. About 1850, having found its way to the 
cultivated plants of settlers in the west, it began to travel 
eastwards. By 1859 it had reached Nebraska, and by 1865 it 
lusid crossed the Mississippi. It had passed north into Ontario 
by 1870, and in 1874 it had reached the Atlantic. Later it 
obtained a partial footing in England and the Continent of 
Europe, but prompt preventive and remedial measures 
removed the danger. 


Food Plants. 

The principal food of this beetle is the cultivated potato 
and it derives its economic importance from its destructive 
effect on this crop. The tomato is also attacked, and other 
plants on which the beetle has been known to feed are the 
thorn-apple, henbane, tobacco, belladonna, petunia, various 
poppies, pigweed {Amaranthv^ retrojlexus), hedge mustard 
{SisymOrium officmale\ oats, smart-weed (Polygonum 
hydropiper\ red currant, various thistles, goosefoot 
(Jjhenopodium hyhridum)^ thorough-wort (Eupatorium 
perfoliatum\ and mullein. 

Grasses and other weeds have been known to harbour the 
larvae. In some allotments at Tilbury Docks, where an 
isolated colony of these beetles was found and destroyed in 
1901, the larvae were observed feeding on woody nightshade 
{Solanum dulcamara)^ cabbage and thistles, while the eggs 
were found in one case on the sow thistle (Sonchus). 

Harm Done. 

Both tibm^^adults and the larvae are destructive. The adult 
beetles deslfoy young plants just coining through the soil, 
. eating them it may be to the ground. Beetles and grubs 
defoliate older plants. Where potatoes are not altogetl^er 
destroyed, tubers may be produced, but they are likely to be 
. small and poor in quality. 
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Description of Insect 

Adult ,—The adult beetle is about one-third of an inch in 
width, and a little under half an inch in length. In colour 
it is yellow, with five longitudinal black lines on each wing- 
cover ; the head has a triangular black spot; and the thorax 
bears dark spots and a more or less irregular V-shaped mark 
in the middle. 

Egg ,—The eggs are elongate-oval in form and orange in 
colour. They resemble those of some of the Lady-birds 
((JoccinelUdae\ but are much larger than those of any of our 
native species. 

Larvce ,—The young, soft-bodied larvae are of a dull i*ed or 
red-brown colour, and bear some resemblance to the larvae 
of Lady-birds. As they grow they become paler in colour, 
vmying from a dull brickdust-red to an almost orange hue, 
with the head, lege, and posterior part of the first segment 
black. They also bear two rows of black tubercle-like spots 
along each side, the upper row being the larger and composed 
of seven spots. As the larvae mature the body beconotes 
somewhat swollen and more or less arched, the apex 
.terminating in a kind of sucker, the upper part of the two 
apical segments being black. The full grown larvae are 
rather more than half an inch long when extended. 

Pupa .—The pupa is of the same red or orange-red colour 
as the larva and bears black marks. 


L%fe History, 

In ae imago or beetle stage the insect hibernates in the 
sou at a depth_ varying from a few inches to two feet or 
more, though eight to ten inches is the normal. They mav 
also pass the winter among rubbish. ^ ^ 

Gmial ’(^ther in spring brings the beetles from their 
winter gnarters. The beetles fly well and readily, especially 
anrmg the wanner parts of the day. ^ ^ 

_ The femalM lay ^eir eggs in clusters of 9 to 40 or more on 
^ under surf^e of the leaves, attaching them by one end 
The eggs may hatch in less than a week, but, if conditions 

^ delayed beyond that period, 
larvae take from 16 days to three 
weefa to attam maturity. When full-fed the lani leaves thi 

a mU soil, where pupation takes place in 

pupation s^e m the most fevourable conditions 
® -wliere the environment “S 

wmpleted in a 
in some 
^ and in 
IkM iweftthfijr, begins to 
fyeSi in the 
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Natural Enemies, 

A great number of natural enemies tend to check the- 
Colorado beetle in America. Birds, especially the Rose¬ 
breasted Grosbeak {Gruiraca ludoviciana\ feed upon both 
larvae and adults. Both ducks and chickens, but especially 
the former, devour the larvae. 

In America the toad (JBufo Americana) gorges itself with 
the grubs, and our British species would probably also* 
greedily devour them. 

The insect enemies recorded .by Riley are very numerous v 
they are chiefly predatory beetles and blood-sucking bugs or- 
HemipterorJieteroptera, Strange to say, no members of the 
Hymenojptera^ the order that contains so many parasites, are- 
actually parasitic on the Colorado beetle ; a single species of 
wasp (Pol'istes rubiginosus)^ however, occasionally provisions 
its nest with the larvae. 

Theobald, when examining the allotments at Tilbury, 
noticed the large Seven-spotted Lady-bird (jOocdnella seiiteyn-- 
punctata) in considerable numbers both in the adult and, 
larval stages. The larvae were seen in one instance devour¬ 
ing the eggs of the Colorado beetle, and, when placed in a 
box with some, ate them ravenously. Thus in the short- 
space of time in which this potato pest existed. in this 
country it found one natural enemy which, on account of its. 
ravenous nature, would very materially check its increase. 
A single .female Colorado beetle, however, is said to be* 
capable of producing from 500 to 1,000 eggs. 

Treatment, 


In America an infestation is controlled by jarring the 
beetles ofE the plants into vessels containing paraffin. This* 
method is very useful, as a large number of beetles are 
frequently to be found feeding together on the same plant. 
The pest is chiefly combated, however, by the use of arsenical, 
sprays, arsenate of lead and Paris greto both proving very 
effective. 


The pest has appeared from time to time in Great Britain,, 
but has always been exterminated. It was made the subject 
of legislation in 1877 by the Destructive Insects Act, and is- 
included among the insects scheduled under the Destructive 
Insects and Peks Order of 1908. This Order requires the- 
occupier of any premises on which the insect is discovered 




to notify the fact to the Board with particulars of the time* 
and plaee of diBcoTOrj% under a penalty not exceeding ten 
pounds. It also rend^ It illegal to s^ or espoee or ofEer- 
for sale, uritjiout tlie t^ritten, permii^Qni of Ibe Board, any 
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BOARD OF AaRiaULTURE AND FISHERIES. 


The Purohase of Artiflolal Manures. 

Artificial or, as they are sometimes called, chemical, or 
light manureB, are now so generally employed by farmers 
that a few suggestions may be offered in regard to their 
use and economical purchase. 

There are three substances, and only three, that are valued 
in artificial manures, namely, nitrogen, phospj^tes and potash. 
According, therefore, to the greater or less quantity of one or 
other of these substances present the value of the manure 
will rise or fall. Some manures contain only one of these 
substances—^for instance, nitrate of soda, nitrate of lime, 
sulphate of ammonia and calcium cyanamide contain only 
nitrogen; superphosphate, precipitated phosphate, and basic 
slag contain only phosphates; and kainit, si^phate of 
potash, and muriate of potash contain only potash—^wMle 
other manures hold two substances that are valued, as in 
the case of bones, which furnish both nitrogen and 
phosphates, or saltpetre (very seldom used, however, as a 
manure), which supplies both nitrogen and potash. Only 
one class of so-called artificial manure, namely, Peruvian or 
other similar guano, contains an important amount of all 
three substances. 

It has been stated above that only nitrogen, phosphates, 
and potash are valued in artificial manures, for they are the 
useful constituents on which the crop depends. For this 
reason, and in order that in other ways there shall be no 
ambiguity of expression, the Fertilisers and Feeding Stuffs 
Act, 1906,* provides that in an invoice the actual percentages ^ 
of nitrogeny soluble phosphatesy -insoluble phosphates^ and 
potash m wny manure must be stated as suchy and not aa 
ammonia, phosphoric acid, sulphate of potash, &c. Partly 
from custom, and partly for other reasons, the invoice is 
sometimes illegally made to show the amount of the last- 
named constituents present in the manure sold, and farmers 
and others in considering an invoice should be careful to 
notice whether the percentages of the manurial constituents 
relate to nitrogen or ammonia, phosphates or phosphoric acid, 
potash or sulphate of potash. 

In trade circulars, price lists, and text books the use of the 
terms ammonia, phosphoric acid, sulphate of potash, Ac., is 
still common, and in these cases it is well to be familiar with 


^ See Leadet No* 196 iFertiliten anA FeeAmg Stuffs Aety ISOS'). 
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the method of converting them to the legal terms. The 
common relationships are explained below under the 
headings Nitrogen, Phosphates, and Potash. 

Nitrogen. 

The relationship between nitrogen and ammonia need 
occasion no difficulty or uncertainty, 17 lb. of ammonia 
always containing 14 lb. of nitrogen, or, what is the same 
thing from the farmer’s point of view, 14 lb. of nitrogen 
are the equivalent of 17 lb. of ammonia. If, therefore, a 
sample of, say “ Com Manure,” were said to contain 4*5 per 
cent, of ammonia, this would be the same as saying that it 
contained 3*7 per cent, of nitrogen. The figure may be- 
made to look more attractive by being stated as sulphate 
of ammonia, but this also raises no difficulty, for 66 lb. of 
this substance are equivalent to 14 lb. of nitrogen or 17 lb. 
of ammonia. The figures therefore mean one and the same 
thing, whether they are stated as 3'7 per cent, of nitrogen, 
or 4'5 per^ cent, of ammonia, or 17*4 per cent, of snlp^te 
of ammo nia. Yet a manure merchant, who failed to effect 
many sales for a fertilizer, of ever so high-sounding a 
name, on a statement of 1 per cent, of nitrogen or 1*2 per 
cent, of ammonia, inight be more successful with a certain 
class of buyer if he entered the nitrogen as equal to 4'7 per. 
cent, of sulphate of ammonia, and yet the three figures all 
represent the same fact. 


Phosphates. 

^ The relationship between phosphates or phosphate of 
lime, whether soluble or insoluble, and phosphoric acid, is 
quite as simple as that between nitrogen and ammonia. 
142 lb. of phosphoric acid always form 310 lb. of phosphate 
of litne; so that to convert the former into the latter one 
may multiply by 2'2, which, though giving a result slightly 
above* the truth, is quite accurate enough for all ordinary 
purposes. 

If therefore the analysis of a manure shows it to contain 
12 percent, of phosphoric acid, it is equivalent to saying 
that it contains fully 26 per cent, of phosphates. Similarly 
30 per cent, of phosphates is equal to nearly 14 per cent, of 
phosphoric add. 


Potash usually exids 
sulphate of potash aiffi 
takes 94*2 lb. of <pime| tiM 
of potash, whereas; ' 
only 149-2 lb.; OC " 
case, th«^<i»^ ^ 
pota^ wo 



Potash. 

in manure in the two forms of 
■Haurhite or chloride d potash. It 

of gmipiiate 
n^npit jd potash yfill form 
tie former 
;^phate of 
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multiply by 1’58. If therefore an analysis of, say, kainit 
shows I2’5 per cent, of potash, this is equivalent to saying 
that it holds over 23 per cent, of sulphate of potash; while 
muriate of potash guaranteed to contain 56*8 per cent, of 
potash is of about 90 per cent, purity. 

Just as a buyer may sometimes be led into purchasing a 
manure through its nitrogen being illegally expressed as 
sulphate of ammonia, so may the contents of potash be made 
to look more attractive by being stated as sulphate of potash. 

The rules for approximately converting the various terms 
into their equivalents may be summarised thus 


To oonvort Bitrogen.into t«nu of atnmo&la.mnUtply b; I'S 

„ « BUrogon^...... „ n niralphitteetamBaionlB „ „ 4*7 

n n phpiphorioBold „ . «pbOHihatn.......... „ „ ra 

n n potnuh. n „ (olphate ot poto.^.. „ „ IDS 

„ H potuh... n « « moriBte ot potoah.. ,, » 1118 


Nitrogen and phosphates, and, to a less extent, potash, 
vary in effectiveness, and therefore in value, according to 
their source or origin. Nitrogen is held to be most effective 
when In the form of nitrate of soda. It is not quite so 
active, and for some purposes not so valuable, when in the 
form of sulphate of ammonia, though under certain circum¬ 
stances this somewhat slower action may be regarded as an 
advantage. Nitrogen in what is called the or^io form is in 
its least active condition, though here again the rapidity and 
effeotlveaess of action vary greatly. Nitrogen is in the organic 
form in blood meal, fish meal, bones, shoddy, &c., and yet as 
a source of plant food blood meal is more active than these 
other suhitanoes. It is claimed as an advantage for slow- 
aottng manures that they last longer, which is true ; but one 
applies manures to act, not to last. It is chiefly where it is 
convenient to apply manure at somewhat long intervals, as 
In the treatment of orchards, that the more inert manures are 
worthy of consideration. 


As regards phosphatio manures, it may be said that while 
soluble phosphates are all alike active, there is considerable 
difference in the value of insoluble phosphates. The 
insoluble phosphate of bone meal, for instance, is less 
effaoldve, and for most purposes less valuable, than the 
insoluble phosphate of basic slag, or precipitated phosphate. 
As a manure, however, raw bones have been longer known to 
British farmers than other forms of phosphate, and apparently 
for this reason their price has kept relatively hl^h. 


Tht Mon Importmi ATonum, 

Thtj^mby Nitrogmm Jfanurss.—The most important 
ot the nitrogenous manures are nitrate of soda and sulphate 
«f axpmtmia, othmi in less general use being nitrate of lime» 
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(a) 


(a) 


(c) 

(d) 

(e) 


calciam cyanaiaide, rap© dost, blood meal, and shoddy. 
Other things being eijoal, nitrate of soda is specially 
suitable:— 

For ose in spring and early snmmer, as in the 
manuring of hay, cereals, potatoes and mangolds. 
For use on loamy land. 

For use as a top dressing. 

For use in a dry district. 

For use where immediate effect is de^bred. 

y, sulphate of ammonia suits better 
I'or use on crops that make their growth late in the 
season, for example, turnips. 

For use on light land. 

For use on soil holding abundance of lime. 

For use where it can be mixed with the soil (in 
contrast to top-dressing). 

For use in a wet district. 

Nitrogen in calcium cyanamide is generally about as 
effective as nitrogen in sulphate of ammonia, and calciiuu 
cyanamide seems to be specially adapted 

(a) For use on the lighter classes of soils, and on soils 
deficient in lime—as clays and peaty land—whore 
sulphate of ammonia would be unsuitable. 

For use where it can be mixed with the soil, at or 
before the time of sowing (in contrast with top- 
dressing). 

For use in a wet district. 

For use on cereals, potatoes, mangolds and turnips. 

Nitrate of lime more closely resembles nitrate of soda in 
its effect and may be of value :— 

(a) For use in oases in which nitrate of soda is 
commonly employed. 

For us© on land poor in lime. 

For use in a dry district. 

For use as a top-dressing. 

It is, however, often difficult to say for which of these four 
manures the conditions are most suitable j the question 
must in general be decided by the crop to be grown, the 
character of the soil and the relative host of the fertilizers 
per unit of nitrogen, while in cagif of uncertainty a combi¬ 
nation of two of them may be nsm. 

If one of Jihe oigahie manures oan ,be bought at a ohoap 
rate It may be used to some eutmitt as an iwedieat of a 
mixture. ,, , . 


a>) 


(c) 

(d) 


0 ) 

(C) 

(d) 


Nitrogenous- manurtS 
kjgimakions er<^ 
ffl&p ^ ^over ! 
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They must also be used "with caution on barley, and especially 
in cases 'where a fine sample, rather than large yield, is 
looked for. Other crops, however, generally respond satis¬ 
factorily to the use of this class of manure. 

Nitrate of soda and sulphate of anunonia are apt to be 
lumpy, and the farmer should therefore attend carefully to 
the mechanical condition. Nothing should be applied that 
will not pass a ^-inch riddle. Lumps larger than this will 
often kill plants with which they may come into contact. 
{See also Leaflet No. 80, p. 10.) Nitrate of lime has great 
power of absorbing moisture from the aii*, and much loss 
may occur in storing for any period over a month unless 
care be taken to keep it properly protected from the atmo- 
sphere-^-as in air-tight casks. Calcium cyanamide, on the 
other hand, can be stored for a reasonable time under 
ordinary conditions without danger cr sensible loss of its 
fertilizing properties. 

Nitrate of soda is generally offered on the basis of 95 per 
cent, of purity (= 15*6 per cent, of nitrogen), while 
conomercial sulphate of ammonia usually contains 97 per 
cent, of the pure article (=20'6 per cent, of nitrogen). 
Nitrate of lime should contain about 13 per cent, of nitrogen; 
while calcium cyanamide contains from 15 to 20*3 per cent, 
of nitrogen, and 18 per cent, is usually guaranteed. Sulphate 
of ammonia is thus the most highly concentrated of the four 
manures. 


The purely Phosphatic Momvres .—Of the purely phosphatio 
manures, superphosphate and basic slag are the most im¬ 
portant. The former is, speaking generally, more suitable 
for use under the following circum^anoes :— 

(a) Where rapid effect is wanted. 

In spring. 

For use on grass land when the soil is light or 
loamy, and the turf is close. 

For arable land. 

For admixture with sulphate of ammonia. 

Basic slag is specially suitable :— 

(a) For use in autumn. 


use 1 

I 


Cd) 

(e) 


(b) For use on grass land where the soil is clay or 

heavy loam, and the herbage thin. 

(c) For use on land containing much peat. 

(d) For use on land subject to Finger-and-Toe in 

turnips (Leaflet No. 77). • 

(e) For use in orchards. 

Basic slag generally leaves little to be desired as regards 
meohanioai condition, provided the grinding be fine enough 
(80 per cent, throwh a No. 100 sieve—that is, 100 wires per 
linear inch, or lO,0OO apertures per square inch—should be 
the minimum requirement). Superphosphate is sometimes 
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almost as dry and mealy as slag, but in other oases it is 
lumpy and sticky. Samples of the latter character are of 
reduced value, and should be avoided. 

Superphosphate contains from 25 to 38 per cent, of 
soluble phosphate, from 28 to 30 per cent, being a very 
usual quantity. Basic slag also varies in qnality, the 
usual contents being 35-40 per cent, of insolnble phos¬ 
phate, though there may be as little as 22 per cent., or as 
much as 45 per cent.* Basic slag of inferior quality is often 
met with, and purchasers should sample this manure and 
have it analysed. 

Phosphatic manures are of special value in the manuring 
of turnips, leguminous crops, hay, and pasture. They are 
of less importance for potatoes and xnangolds, and least of 
all for cereals. In the case of the last class of crops it 
usually happens that the plants are able to satisfy their 
requirements, as regards phosphates, from the natural 
supplies in the soil, or from residues of former applications. 
^S^ether, on any particular farm, it will pay to apply a 
direct phosphatic dressing to a com crop can only be 
determined with certainty by means of a simple field 
experiment.t 

The Nitrogenoue^Phosphatic Manures ^—The most im¬ 
portant of this class of manures is dissolved bones, though 
bone meal, fish meal, &c. have their value for certain purposes* 

Dissolved bones lose in value through being damp and 
l^py 5 they can, however, be bought as dry and almost as 
fine as superphosphate. They usually contain 31^34 per cent, 
of total phosphates (of which more than half should be 
soluble) and fully 3 per cent, of nitrogen. • 

Bone meal should be very fine and free from grease. Any 
particles of an inch or upwards in size become available 
ve^ slowly. It should hold about 50 per cent, of phosphates, 
and 4 per cent, of nitrogen. ^ ^ 


aud insoluble as used in this leaflet mean 
pure water. It should be remembered that the 
moistens a partiole of manure in contact with the rpot of a 
^Tifl the “water-insoluble” phosphates OT baaio 
* insoluble ” manures are dissolved and enter 
^ ^ reason analysts attempt to imitate the action of 

t^v solution of oitrio aoid as a solvent so that 

obtom a betto indication of the Talue of a manure to a nlant 
t^M^ven by estimating the water-soluMe** and ** water-lnsolAle ” 


i-TtV' 1^®?) the Regu- 

tenw “insoluble phosphates ** 



phosphates. Tke FertiHsae andFeeai 

n^e ui^er it, admit the ime of wm uenns -insaiuoie nnoanhatM »* 

^ nothing is said, 
iusdlnhle in proze ii 
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Potash Mamires .—Genuine kaim* contains about 12^ pev 
cent, potash, besides 'which it Ixolds over 30 per cent, of 
common salt. Where, therefore, a farmer 'wants to use the 
latter substance he may find it to his advantage' to employ 
kainit. 

Sulphate of potash is offered in various degrees of 
pnrity, cbntaimng from 25 to over 50 per cent, of 
TOtash. Muriate or chloride of potash often holds over 
50 per cent, of potash. 

Potash manures are apt to be lumpy, and if 
they are stored long they may become so hard as to 
be almost unmanageable. Poor mechanical condition is 
here quite as undesirable as in the case of other manures. 

Potash manures are most important for root and leguminous 
crops, less so for grass and cereals. There are many well- 
authenticated instances of potash manures doing positive 
harm to meadows, though in other cases they have been 
used effectively. "Whether they are wanted on any particular 
farm or not can only be determined by experiment.* 


Yalwxtiom, of Artificial Manures. 

There are various methods of valuing' artificial manures, 
of which that known as valuation by units is most employed 
by farmers and dealers. The general trend of prices is 
determined by market influences, and is largely beyond the 
former’s control, but a reliable method of valuation enables 
him quickly and accurately to conclude which of several 
samples of the same class of manure is the cheapest The 
following figures are given by way of illustration only, inas¬ 
much as prices fluctuate considerably from year to year, and 
in different parts of the country, o-wing to a variety of causes. 
A unit is 22'4 lb., or one per cent, of a ton, and since manures 
are bought and sold by the ton, a unit may be taken as 
synonymous 'with one per cent, of the valuable substance in 
the manure purchased. To find the value of a unit we 
divide the price of a ton by the percentage composition of 
(he manure. 


SvS^hate of Ajnmonto.—Thus, for example, if sul- 
plEste of ammonia contains 20 per cent, of nitrogen, and 
costs sayf £11 17s. .6d. per ton, the nitrogen works out at 

£11 17s, 6d. ,, ,n, , .i TTr - 

--—lls. lOid. per umt. we can use one or other of 

these unit-values to enable us to determine which of several 
samples of sulphate of ammonia is the cheapest. Suppose 


* 8w Iiaaflet No. 80 (2%« Wib of Art>JMal and Xanurial onA 

AffHmtUnrtil Saveerimmts. 

t prices quoted ate, wherever possihle, those onxreoit at seaports In 
February, 181,0. I'rloes of artlfloial roannres, howe%'er, are snhieot to 
coq^detable variation. 

18465 r 
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that we are offered other two samplee, the one guaranteed 
18i per cent, and 'the other 16 per cent, of nitrogen, the 
price per ton of the former, on the same basis, should be 
18^ X 11s. lOJd. £10 108. 8d., while that of the latter 
should be 16 x 11s. lO^d. • £910s. Comparing these figures 
with the price actually demanded we are able at once to 
determine which of the three lots of manure is the cheapest. 

It may be mentioned that it would be rather exceptional 
to have the opportunity of obtaining sulphate of amnaonia 
so poor in nitrogen as 16-18 per cent., but dirty samples do 
sometimes occur, and if the quotation of a price, to include 
carriage, can be obtained, one can sometimes secure g|COd 
value in a low-class manure, provided the impurities are of 
a harmless character. 


Gakium Cyanamide.—On a basis of 18 per cent, of 
nitrogen, when calcium cyanamide costs £10 15$. per ton 
the unit of nitrogen cost about 128., or very slightly more’ 
per unit than the nitrogen in sulphate of ammonia. At 
£10 10s. per ton, however,- the unit value is 11s. 8d., and at 
ihis price is a cheaper source of nitrogen than sulphate of 
ammonia at £1117s. 6d.—the price quoted above. Oalcinm 
cyanamide also contains 20 to 30 per cent, of free lime, and 
a similar amount of lime in combination—an additional 
'advantage on sour soils or soils poor in lime. 



sulp^te of ammonia was selling 
at about £11 IJs. 6d. per ton mtrate of soda cost about £lf 
On a basis of 15^ per cent, of nitrogen, the value of a unit 

in the latter case works out at^^ = Us. T^d., that is 3d. less 

th^ in the case sulphate of ammonia If we use this 
unit to val^ sulphate of ammonia, we should get the Talue 
of a ton as 20 X Us. 7id. = £11 12s. 6d., which® is sS! l^er 
thanks manure could be bought for when nitrate 
was £9 per ton. it lies in the power of manv fiirznen 
to secure ttos 5 b. by depending on nitrate of soda^SSJ 
ammo^a where the conditions are speofify 
.Buitoble for the use of the former substance. 'Wheu sul- 

“i* of nitrogen, ttSn 
soda, the latter manure is almost invariably to^ 

0/ —This fertilizer is guaranteed to ennfain 

12*75 per cent, of nitrogen, and if sold at £8 5a ner ^ 
showe anmtvaliie of over 12s lid a 

s:s£ XT' iSSWStSffi’ 

Isilarate of hine also contains over 
«luWe in -^TOteivand this fact should^ 
mtn^enouB fertilize are.to be purchtsea. 
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Organic NUrogmous Manures. —As a rule, organic nltro* 
genouB manures are priced on the market at a mnoh higher 
rate per unit than is the case with the two xnanures just 
'Considered. The results of their use do not justify this 
position, for oi^fanio nitrogen will not produce so much 
increase as nitrogen from nitrate of soda or sulphate of 
ammonia. If we take 11s. 7^4. as the value of a unit of 
nitrogen in its most effective form (its value in nitrate 
of B(»da, ICebraary, 1910), and apply it to the valuation of 
some organic manures, we got such rosults as these 

Fish MeaU say 8 per cent, nitrogen x 11s. t^d.» £4 IJis., 
together with an allowance of about £1 for phosphates, 
giving a total value of £9 13s. per ton. Some samples of 
fish meal hold more and some less than 8 per cent, 
of nitrogen, in which case the value would rise or fall, thotigh 
not quite proportionately, on account of the phosphates. 

Blood Meal, say IS per oent.nitrc^en x lls. 7 jid.aB£619d. Cd,, 
together with about 5s. on account of a little phosphate. 

Bern Meal, say 5 ,per cent, nitrogen x lls. 7j|[d. 

£S iSs. I'^d. per ton. 

The values per ton for these three manures are 
usually higher than their merits would appear to warrant. 
These manures, in fact, are only worthy of a farmer’s 
attention, under ordinary ciroumstanoes, when they can be 
bought at a rate per unit of nitrogen that is considerably less 
than that which applies to nitrate of soda or sulphate of 
ammonia, and therefore at a less rate than the figures 
quoted. 

Basie Phosphatio manures nmy also be valued in 

the same way. If at any time the insoluble phosphates in 
basic slag are valued at Is. 2d. per unit, a sample containing 40 
per cent, would cost 40 x Is. 2d. ■■ £2 6s. 8a. per ton, while 
a 30 per cent, sample would be no better value at £115s. 
As a rule, the lower grades cost more per unit than the 
higher qualities, so that the latter are usually the better 
value; 

jS'ujtMiryiAo^/tate.—Valuing the soluble phosphate of super* 
phosphate at 2 b. per unit, a 28 per cent, sample would cost 
£2 16s. per ton, while a 34 per cent, sample would be 
as good value at £3 8s. If Is. lOd. were the rate per 
unit the cost per ton would be £2 lls. 4d. and £3 28. 4d. 
respectively. 

Bone MmU-^ln bone meal'—which should only be bought 
when very finely ground, really dust—the nitrogen is usuuly 
valued at about the same rate as that in sulphate of ammonia, 
while the phosphate may be put at the same rate as that 
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'n’hich prevails tot basic slag. On this bas^s, a sample con¬ 
taining 4 per cent, nitrogen, and 50 per cent, insolable 
phosphates, would, at the rates assumed above, work oat as 
follows:— 

B. d. £ B. d. 

4 xlll0i = 2 7 6 
50 X 1 2 - 2 18 4 


Total £5 5 10 per ton. 


Dissolved Bones .—^In dissolved bones the market rate for 
nitrogen may be pat at that which prevails for nitrate of 
soda. The soluble phosphate in this manure is exactly the 
same substance, chemically, as that in superphosphate, and 
may be valued at the same rate. The insoluble phosphate, 
being partly reverted, should be valued somewhat higher 
than that in bone meal or basic slag. 

On this basis, and assuming a good sample of dissolved 
bones, we come to the following result:— 

s. d. £ s. d. 

Z% nitrogen x 11 7^ = 1 14 10^ 

20^ soluble phosphates X 2 0 =2 0 0 

14^ iusol. phosphates x 1 8 ss 1 3 4 


Total £4 18 2^* per ton. 



Kavnit .—Hainit can be bought at rather less than 4 b. per 
unit of potash, and in the past spring the price was 3s. 74d. 
On m analysis of 12^ per cent, of potash, therefore, the 
laice of a ton would be 12^ x 3s. 7id. = (say) £2 4s. 5d. 

Si^TiOite of Potash. —Sulphate of potash, containing 25 
per cent, of potash (corresponding to a purity of about 
46 per cent), would at the ' rate of 3s, 9d. be worth 
25 X 8b. 9d.'= £4 13s. 9d.; while high-class manure, con¬ 
taining, say, 50 per cent, of potash (corresponding to a purity 
of about 92 per cent.) would be worth 50x3s, 9d.«£9 7s. 6d. 

In point of fact it is generally found tl^t in the b <gbor 
grades of sulphate of potash the unit-value of potash is 
somewhat higher than that in kainit, so that, with kainit 
at £2 4s. 6d. per ton, the market value of sulphate of potash 
ot a purity of 92 per cent, may be about 50 x 4s.*i£10. 

With a light haulage, and especially if the manure can be 
applied in autumn or early spring, so aS to admit of certain 
unde^ble magnet salts being washed out, ‘isinit is 
uraally t^ pref^ble m^ure; but, for use at wed-We, 
a^esp^ly when mixed with. o4er manur#«^>iSE^a4e of 
]pK3ta8h haaaduaut^l^' ' 

. 
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Muriate of Potash .—^This potash manure is usually placed 
on the market of a purity of 80-90 per cent.,' corresponding 
to 50-57 per cent, of potash. Taking the former quality, 
and adopting the unit-Talue of 3s. 6d. (the price prevalent in 
February, 1910), the price of a ton would work out at 
50 X 3s. 6d. = £8 15s. 

A unit of potash in muriate is usually valued at a rather 
lower rate than that in kainit or sulphate of potash. Muriate 
of potash, in fact, usually offers the cheapest supply of 
potash, and for most crops it is probably as effective as any 
potash manure, while for potatoes it is superior to kainit. 

Peruvian and similar Guano .—The most important 
example of a manure holding nitrogen, phosphates and ' 
potash, is Peruvian and similar guano. The composition 
varies witliin wide limits, but the following may be taken as 
an example:— 

s. d. £ s., d. 
Nitrogen 12% x 11 7i=a 6 19 6 

Sol.phosphates i% x 2 0=a0l0 0 

Insol.phospi^tes 15^ x 1 SbOI? 6 

Potash 2% X 3 7^* 0 7-3 

Total £8 14 I 

Such a manure, however, would probably be priced at a 
higher rate, so that guano, like bones, would.appear to be 
still under the influence of past traditions. 

It may be pointed out that the purchase of manures at a 
certain rate per unit, subject to analysis by an approved 
chemist, makes a fhmxer largely independent of variations in 
quality. If, for instance, he agrees to pay xs. 3d. per unit, 
including oarritge, for phosphates in basic slag,it is a matter of 
comparative indifference to him whether the oonsignmeni 
proves to be of 35 or 40 per cent, quality. In the fomxer 
case the price per ton would be 35 x Is. 3d. ■■ £2 8 b. 9d.,' 
while in the latter case it would be 40 x Is. dd. aiB.£210s., 
and the value would be as satisfactory in the one oase as in 
the other. He would be wise not to apply the manure to 
his land till he was in possession of the analysis, and then 
he would regulate the dressing with some regard to the 
quality of the material. A high grade material is desirable, 
as there is frequently a considerable saving in cartage owing 
to the fact that a smaller quantity is required. 

When a farmer is about to purchase ortlflclal manures, 
he should al,wsys ascertain from the agricultural news* 
papers the current prices of nitrate, of soda, sulphate of 
ammqnia, superphosphate, basic slag, and kainit. From 
these he can calculate the approximate cost per unit of 
nitrogen, phosphates, and potash, and thus provide the 
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means of valuing many mixed manures of which the 
composition is given. Manures composed of low-grade 
materials may be worth much less than the calculations based 
on the artificials named would indicate, while they will 
rarely be worth more. 

Valuation a Protection against Fraud. 

In spite of the provisions of the Fertilisers and Feeding 
Stuffs Act purchasers are defrauded by unscrupulous 
dealers in manures who presume on the farmer’s ignorance 
of the meaning of the terms used in an invoice and offer 
him cheap ” manures at twice the actual value. 

In one case which was brought to the notice of the 
Board, an artificial manure offered at £3 10s. per ton was 
guaranteed to contain 1*25 per cent, of nitrogen, 5 per cent, 
soluble phosphate, and 1'5 per cent, of insoluble phosphate. 
Valuing these constituents at the then prevailing prices per 
unit respectively, the price was practically £110s., showing 
clearly that this manure was offered at an excessive price. 
In another case the analysis showed a general manure sole! 
at £3 10s. to be worth less than £110s. 

The farmer who values the manures offered to him in the- 
way indicated in the foregoing pages is not likely to bo 
deceived by such fertilizers as those just referred to. The 
fact that inferior manures find a ready market in many 
localities shows how necessary it is that farmers should* 
make it a rule to value before purchasing. 

4, Whitehall Place, London, S.W., 

April, 1902, 

Bevised, May, 1910. 


(hpiea of this leaflet may he obtained free of charge 
oM poa free on application to the Secretary, Board of 
Agr^tme and Fisheries, 4, Whitehall Place, London, 8. W, 
Let^s of application so addressed need not he stamp^, 

A mmpldet containing 10 leaflets dealing with Manures 
F^ing Stuffs may be obtained from the same address. 
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BOARD OF AGRICULTURE AND FISHERIES. 


Oultivation of Maize for Fodder. 

This crop has now been grown on a small scale in certain 
parts of England for about 20 years, having been definitely 
introduced into Britain as a regular crop about the. year 
1886. Its usefulness in dry summers and the reports of the- 
success of the crop in Canada and the United States, have 
been the means of securing for it a largely increased amount 
of attention in this country. 

Maize, when grown for fodder, does not demand a better 
climate than many districts of England are able to oflEer, 
while as regards soil-requirements and expenses of cultivation 
it compares favourably with most of our fodder crops. 


Situation and Soil. 

Taking an average of seasons it is doubtful if the cultiva¬ 
tion of maize is likely to prove of advantage north of the 
English Midlands. In the Southern and South Eastern 
Counties, however, where a low rainfall, and freq^uently 
recurring periods of drought, make the growth of roots 
rather uncertain, maize offers the opportunity of securing a 
large bulk of succulenj; material that may, to a considerable 
extent, replace the common fodder crops. 

While this crop -may be grown on a variety of soils (sand, 
clay, and fen-land) it is found to give its best return on a 
deep loam. 


Tillage and Manuring. 

The land should be ploughed early so as to secure a good 
tilth, and in spring the ground should be cleaned, and 
generally prepared as for roots. 

Ten or twelve tons of farmyard manure, ploughed in in 
autumn or winter, supplemented, when the crop is above 
ground, by 1-2 cwt. of nitrate of soda, would be sufficient 
jooanuriDg. In the absence of farmyard manure artificials 
alone nxay be employed, the dressing per acre consisting of 
1 cwt. sulphate of ammonia, 3 cwt. superphosphate, and, on 
light soil, 3 cwt. kainit, applied before sowing; a month 
later 1-2 owt. nitrate of soda should be given as a top 
dressing. 
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Seed^ Soiuing 'and Afte1r^Gultivation» 


Seed .—Certain varieties of maize are specially adapted for 
fodder purposes, and in purchasing seed maize attention 
should he paid to this point. It is found, however, that 
satisfactory results are obtained in this country from the use 
of the ordinary flat white maize sold for feeding purposes, 
provided care be taken to ascertain by escperiment that its 
germinating capacity is satisfactory, say 90 per cent, or 
upwards. It is of the utmost importance that such a test 
* should be carried out, as owing to heating much commercial 
maize is incapable of germination. 

The best results, on the other hand, are undoubtedly 
obtained by the use of specially selected seed. 

Souring .—^The seed may be sown from the middle of 
May till the middle of June, though, in the case of May 
sowings, the young plants run considerable risk of injury 
from late frosts. 

The seed may be sown in a variety of ways, e.g.^ by hand- 
dibbling, by means of a bean drill, &c., the best results being 
attained by placing the rows not closer than 16 inches, and 
by burying the seed to a depth of about 2^ to 3 inches, A 
plan that is followed with success is to deposit the seed in 
the bottom of every second furrow, as is often done in the 
case of beans. It may be mentioned that in America it is 
the custom to make the distance between the rows greater 
than in this country, say to 3 feet. The quantity of seed 
varies between and 2^ bushels per acre. Heavy rolling 
after sowing is recommended by several of the best 
growers. 

Protection from Rooks .—Great trouble arises, in many 
cases, from the attack of rooks, which search for the sprout- 
ing grain with much persistency. It is frequently absolutely 
necessary that means be taken to keep these birds ofE, and 
this is best done by stringing’’ the field before the sowers 
leave it. If this operation be delayed, and the rooks dis¬ 
cover that maize is in the ground, it is extremely difScult 
subwquently to keep them off. Tarring the seed before 
^wmg, as a method of prevention, is also practised with 
feir success. 


Cultivation .—^When the young plants appear above ground 
horse md hand hoeing must be attended to, as in the case 
of other drilled crops; but when once fairly established 

P^t-reaching, as it does, a 
height of 5 to 8 feet—will largely suppress weeds. 


Yield and Composition;;^ 
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;good soil in a good season. As an average 20 to 25 tons 
may be expected on good land. The great value of the crop 
is evident when ic is remembered that 20 tons per acre of 
■a good food stufE may be obtained in less than four months 
-after sowing the seed, even in seasons when grass runs short. 
It is not too much to say that no other crop commonly 
•cultivated gives so much fodder in so short a time. 

The feeding value of maize depends very much on the 
fseason, but is always high. In many respects maize can be 
more nearly compared with grass than with any other 
British crop. It is characteristically deficient in protein and 
in mineral matter, and therefore a large crop does not 
exhaust the soil as much as might be supposed. The 
following table shows the average percentage composition of 
^een maize (at Wye College) at the end of September and 
in early October, in good, bad and intermediate seasons 
•respectively, with pasture grass for comparison 


Year. 

Dry 

Matter. 

Btbor 

Ex¬ 

tract.* 

“Protein” 

wr 

Nitroffon 

Free 

Extract.* 

Fibre. 

Ash. 

Sugar. 

Good Seasons. 

1901 . 

1906 . 

Per 

cent. 

21-9 

18*7 

Per 

cent. 

0-86 

0-62 

Per 

cent. 

1- 9 

2- 04 

Per 

cent, 

18-6 

9*88 

Per 

cent. 

4-26 

6-30 

Per 

cent. 

1-3 

0-98 

Per 

cent. 

Bad Season. 
•1903 . 

13-86 

0-16 

1-81 

6-70 

3-83 

0-70 

1-6 

Intermediate 

Seasons. 

•1904 ... 

1906 . 

15- 00 

16- 09 

0-66 

0-22 

1-69 

1-68 

8-06 

8-39 

B-74 

3-93 

0-96 

0-97 

0-80 

Pasture grass... 

23-3 

0-9 

4-Of 

10-9 

5-2 

2-3 

— , 


Utilization. 


Soiling .—The crop may be utilized as green fodder at any 
time when well grown, hxit in a favourable season it grows 
so rapidly during July and August that to cut dtiring these 
months would entail considerable loss. At the same time it 
is very useful for scattering on bare pastures In August and 
September, and is particularly relished by all hinds of farm 
stock, and is almost as valuable for pigs as for cattle. A plan 
occasionally adopted on light soils in East Kent is to run 
sheep on the growing crop, ploughing in the stalks remaining 
after the sheep have cleared all they will. If maize is not 
required as a green fodder in September, it may be made 
into hay or silage. 

* The “ether extract*' is often called“ oil **and the “nitrogen free 
• -extract *’ called “ aohible carbohydrates/* 

t 1*1 of this is non-protein. ' Vii$ “Warington, t)hemistryi of the 
Farm,*’ p. 180. 
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En8ilage.-^liD. America the main value of the crop is due 
to the opportunity it provides, through the agency of ensilage, 
of securing a supply of nutritious succulent material for use 
in the winter and spring months. In this country also maize 
is invaluable for this purpose. 

The quality of the silage tibat maize produces is excelled 
by that of no other crop. If maize be utilized in this vvay 
it should stand till it is as mature as it is likely to become in 
this country, though it must be got off the fields before the 
occurrence of autumn frosts, which fatally injure maize. 
Generally speaking the latter half of September is the best 
time to make maize silage, which may be produced in stacks, 
draw-heaps, silos, pits, &c. (For general information in 
regard to ensilage, see Leaflet No. 9.) The practice of several 
fiurmers is to utilize as much of the crop as possible in a 
green condition, and, about fhe middle of September, to 
make what remains into silage. From investigations carried 
out at Wye College* it appears that the changes which take 
place in making maize silage are very complex. Although 
there seems to be no reason why the silage should not be fed 
to stock soon after it is first made, it is probably more 
economical and certainly more usual to keep it until 
February or well into spring, when roots are running short. 
By that time the fermentative changes are complete, the 
composition being very constant and showing far less 
fluctuation than that of the original maize. The following 
table shows the average composition of maize silage (at Wye 
College), compared with mangolds ;— 


Year (date 
of flUing 
Silo.) 

Dry 

Hatter. 

Ether 

Extract. 

“Protein” 
(Nitrogen 
X m). 

Nitrogen 

Free 

Extract, 

Fibre. 

Ash, 

Sugar. 


Per 

Per 

Per 

Per 

Per 

Per 

Per 


cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

1902 . 

12-10 

0-16 

1-33 

6-08 

4-66 

0:98 

NiU 

1903. 

12-20 

0-10 

1-36 

6-67 

4-13 

0-96 


1904 ... ,,, 

13-79 i 

0-83 

1-66 

6-16 

6-06 

1*10 


1906 . 

13-66 

0-56 

1-63 

B-S8 

6*06 

0-98 

tt 

1906 . 

18-32 1 

0-29 

1-80 

5-61 

6-20 

0-92 

it 

V 

Average 

12-99 1 

0-39 

1-46 

5-38 

4-82 

0-98 

tt 


12-6 1 

0-1 

1-1 

9-6 

0-8 

0-9 

7*6 


Notwithstsmding its inferiority to mangolds maize silage 
IS quite a useful food, readily eaten by bullocks, and, with 
certain exceptions, by dairy stock, when they have become 
accustomed to it. With proper care, too, the milk is not 
tainted. 


y* li* > 
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BOARD OP AGRIOtTLTURE AND FISHERIES. 


The Purchase of Feeding: Stuffs. 

In making purchaaes of cakes and other feeding stnfEs a 
farmer often experiences a difficulty in arriving at a con¬ 
clusion as to what material to buy, or which particular brand 
of cake to select. 

The circumstances that will determine his selection are 
very various, but a few of the considerations that deserve 
attention are here indicated. The present leaflet, however, 
is chiefly confined to considerations sfiecting the selection 
and purchase of foods, and does not touch—or touches only 
incidentally—other important matters, such as the com¬ 
pounding of rations which is dealt with in Leaflet No. 79. 

In order to buy feeding stuffs intelligently it is necessary 
that a farmer should be well acquainted with the contents of 
the commoner foods, and should be in a position to appreciate 
the value and uses of the various nutrient ingredients. 
Such knowledge is of service in enabling him to select the 
foods that are at any time in a favourable position on the 
market, and so to compound rations that are at once cheap 
and effective. 


General Compoeitim of Foods. 

The component parts of all foods, whether home-grown or 
purchased, may be classed as follows:— 


Feeding Stuff 


Water 
Dry Matter 


'NitrogenoiiB 

snbstanoes 

l^on-nitrogenouB 

substances 


Albuminoids (Proteids) 

ATnid,flH 

Fata and Oils 
Soluble Oarbobydratea 
Crude Fibre 
Hineral matter (Ash) 


. Commencing from the left hand, it will be seen that feeding 
stuffs are primarily made up of water and dry matter, and 
that the latter consists of nitrogenous and non-nitrogenous 
constituents, which, again, may be sub-divided?-i-the nitro- 
^no^ into albuminoids and amides, the nun-nitrogenous 
into fats, carbohydrates, fibre, and mineral matter. 


Alhumifunds .—The albuminoids form a large and oom- 
plex Qlam of compounds. It was formerly supposed that 
ctU members of the group were of similar feeding value. 


---—wpAo uj. jsimuai 

but It IS now known that marked 
the eflE^_ produced bj- different m 
^bumiutads an, mw 
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and are sometimes termed the **essential” or indispens¬ 
able” food ingredients, because 'withont them life ootild 
not be maintained. They oontain nitrogen to the extent of 
about 16 per cent., which, together with part of the carbon, 
hydrogen, and oxygen, is utilised for the oonstruotion and 
repair of animal tissue; while the rest of their carbon 
and hydrogen, by combustion in the body, is utilised to 
mountain the heat of the animal and to supply energy or 
mechanical force. Beyond this, the albuminoids, if used 
in quantity, may contribute to the production of fat. If 
albuminoids are fed in greater amount than is required to 
repair the -waste of animal tissue, the excess is merely 
burnt up, and has no more value than an equal amount of 
carbohydrates, which are much cheaper. Many farmers 
commit a grave error in using rations excessively rich in 
albuminoids. 

The foods chiefly distinguished for richness in albuminoids 
are linseed and cotton cakes i but beans, peas, dried grains, 
and malt dust also oontain a large amount of these 
substances. 

• Amides .—The amides, although containing nitrogen, are 
probably of no value as flesh-formers in the cane of horses 
and pigs; but when certain amides, sucii as asparagine, are 
fed to ruminant luiimals, tl;ey can, to some extent, replace 
albuminoids, and may eveit provide a fleHli-forming 
food. In all animals amides act as heat-producers, and 
therefore serve the same purpose in the body as the ^bo- 
hydrates. In heat-producing capacity, however, the amides, 
weight for -weight, possess only about half the value of 
carbohydrates. Amides occur chiefly in iinraatnro or watery 
foods, such as young grass and roots ; they uro present in 
trifling quantities only in cereal grains, oil cakes, and other 
concentrated feeding stuffs, so that, in the present connection, 
they may be left ont of ooiuiideration. 

Soluble Oarbohydmt».-—l!he most Important are starch, 
sugar, and mucilage, Oarbobydrates comprise the bulk 
of the feeding material in cereal grains, hay, straw, and 
roots, and in these foods they must be looked upon 
as the chief ingredients of value. In oil cakes, nulse 
grains, dried grains, and malt dost, on the other hand, the 
feeding value is derived to a large extent from albuinitmids 
and fats. The ehief function of the oarbobydrates is to 
supply heat and exwrgy, and -when fed in large quantity 
they are also capable of producing animal fat. 

JPat and O&ir^'Ska fats and oils are heat-prodaoeni,and, 
weight for -welglKt, art nearly M times as valuable for this 
nurpoM as <n«m^d;wtes. wheti sufBoient heat-forming 
food has been eotMdmed to malittaiu the temperature of the 

and so 
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increase the body-vreight. Linseed, linseed cako, and 
decorticated cotton cake are the fooda richest in fat, after 
vrliich come dried grains, nndeoorticated cotton cake, oats, 
and maize. 

Grude Fibre .—This is the name given to a portion of the 
foodstuif -which is not dissolved after boiling in -weak acid 
and alkali. It is -woody in character, and consists chiefly of 
celltdose. The valne for feeding purposes varies widely, 
depending both on the animal fed and on the source of the 
supply. Horses and pigs digest much less fibre than cattle 
or sheep. The fibre of grass and well-made hay is much 
more digestible than the fibre of straw. 

Mineral Matter .—Mineral matter, though performing 
an indispensable function in animal nutrition, may be 
neglected in arranging diets for mature animals, as it is 
usually present in sufficient quantity in all foods. This 
constituent of food is 6f more importance in arranging 
diets for young, growing animals. The digestible consti¬ 
tuents of the commoner feeding stuffs are given in 
Leaflet 79. 

Comparative Values of Foods. 

Manures can be valued, conveniently and accurately, by 
taking the number of units of the manurial element or 
elements that they contain, and multiplying by the market 
-value per unit of such elements.' (See Leaflet No. 72.) 
Though this system of- valuation cannot be employed 
with much certainty in the case of feeding stuffs of 
different descriptions, it is frequently useful in comparing 
the relative values of foods of similar character. 

In the case of manures three substances only are valued, 
namely, nitrogen, phosphates, and potash. Similarly, in 
the case of foods, the valuer has regard to but three con¬ 
stituents, which in this case are albuminoids, fat (or oil), and 
carbohydrates. 

In comparing the three main constituents of food, albu- 
~minoids and fat (or oil) are generally credited -with a value 
which is about 2^ times as great as that of carbohydrates, 
so that, to get the number of units in a food, we multiply 
the percentage of albuminoids and oil by 2^, and to @he 
product add the percentage of carbohydrates. As a formtda 
it may be thus expressed:— 

2i (albuminoids ■+ oil) -f carbohydrates = total food units. 

Suppose that a sample of linseed cake guaranteed to contain 
32 per cent, albuminoids, 11 per cent, oil, and 34 per cent, 
carbohydrates is offered at £9 per ton, the number of units is 
2i (32 + 11) + 34 = 141^, and the value of a unit is there¬ 
fore - f'X r = Is. 3i<?. 

1*15 
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AsBomiixiLg that another sample of similar cake is offered 
whose composition is guaranteed at 28 per cent, albuminoids, 
9 per cent, oil, and 35 per cent, carbohydrates, the number 
of imits in this case is 2i (28 + 9) + 35 = 127i, and this, at 
Is. 3^0. per unit, comes to £8 2s. per ton. 

The value of different brands of the same kind of cake, say 
linseed, does not depend altogether on the chemical composi¬ 
tion, other circumstances, such as hardness, freshness, &c., 
being not without material influence. There are, con¬ 
sequently, dififloulties in the way of depending entirely upon 
the system of units in determining the value of different 
samples even of the same kind of feeding stuff, and 
where different kinds of feeding stuffs are compared the 
difficulties are so great as to render the system practically 
inapplicable. 


The Ohief Feeding Stu^s. 

jtfnsead.—The chief sources of the supply of linseed are 
India, Russia, and America. Russian seed is smaller in size 
and darker in colour than the Indian seed. Genuine well- 
cleaned linseed weighs not less than 52 lbs. per bushel. 

The use of linseed—as distinguished from linseed cake— 
among farmers is chiefly restricted to the feeding of calves. 
It is found that linseed meal or crushed linseed added to BlriTn 
or separated milk is one of the safest and most economical sub¬ 
stitutes for the abstracted milk-fat. Linseed approaches more 
nearly in composition to the solids of milk than any other food, 
wd the oil which it contains, to the extent of 34 to 88 per cent., 
is easily digestible. There is, however, a risk in buying any 
grain or seed in the form of a meal, as it is difficult to detect 
impurities when the material is sold in this condition. 
Farmers purchasing any considerable quantity of linseed 
meal will be well advised to have samples analysed. 
One of the commonest adulterants of linseed meal is 
ground linseed cake. The latter does not contain more than 
one-sixth to one-third of the oil in pure linseed, and the 
relatively larger amount of flbre in it renders it unsuitable 
for giving to young calves as a substitute for milk fat. 
Again, the meal of almost any cereal grain can be mixed 
with linseed meal in fairly large proportions before the 
substitution is likely to he detected with the naked eye. 
The object of such admixture is at once apparent, for 
linseed cake and cereal meals cost, roughly, trom £6 to 
£10 per ton, whereas the price of genuine linseed la 
frequently about £20 per ton. The risk would be obviated 
by purchasing whole linseed and having it ground at home, 
but the objection to this is the difficulty of grinding owing 
to the lins^ clogging the grist-mill. 
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Circtim8taD.ces may arise in 'vrhioh it becomes desirable t(» 
use bome-gromi grain instead of purchasing linseed cake for 
the fattening of cattle or sheep. The following substances 
may be mixed in the proportions indicated and ground in an 
ordinary steel grist-mill. 

8 bu^els oats. 

4 „ barley (or maize) 

2 „ peas. 

1 „ ^ linseed. 

If this mixture be given to stock with an equal weight of 
inbound decorticated cotton cake the whole will approzimato 
in composition to good linseed cake. 



Oakes.—^There are many kinds of cattle cake, but five 
only are commonly used in this country :—^Linseed cake, 
decorticated cotton cake, undecortidated ootton cake, soya 
bean cake, and mixed or compound cakes. 

Regarded as a group of feeding-atuffs, cakes may be con¬ 
sidered as highly concentrated albuminoid or flesh-forming 
foods. For this reason, when consumed with a diet of straw 
and roots, which are essentially carbohydrate or heat- 
producing foods, they supply the feeding material that is 
most deficient. Where the straw is replaced by hay the con¬ 
centrated food need not be so highly albunoinoid in character, 
and, in that case, cereal grains may sometimes be economi¬ 
cally substituted, partially or entirely, for cake. 

Next to albuminoids tho most iihportant inmredient in 
cake is oil, and the price of certain sorts of cake is often 
largely controlled by the percentage of oil present. It is 
well known that oil is not equally valuable foom whatever 
source it is derived, and it is important that all the oil in a 
cake should be the natural product of the seed from which 
the cake takes its name. This is a matter to which famers, 
but especially chemists, should give their attention, M there 
is a strong temptation to increase the percentage of oil in 
cake by the addition of a cheap mineral oil that may havcno 
feeding value. Thus in a linseed cake the whole of the 
oil pw^t should be linseed oil. That the fetteniag 
capabilities of a cake are to some extent due to the oil there 
can be no doubt, as experiments upon sheep in th& country 
have clearly shown the superiority of cakes rich in oil over 
o^ere poor in this ingredient; but farmers dxould be care- 
M that the extra percentage of . oil in a cake is not^puTohased 
at too high a rate. , ;. 

linseed and cotton cakes contain no stmsdi or suflar the 
wbohydrates teing represented by miudW,ahd «iBoBe. 
TOeainpimtcS these present in sneh 

^ the 'i|3-}MffilffisSe 
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measore by the straw and other bulky material with which 
cakes are always fed. Mixed or compound cakes often con¬ 
tain starch and also some su^, their ingredients comprising 
grain, maize> &c., and a certain amount of spice. 

Cakes, if pure and well made, are extremely digestible, 
as much as 80 to 90 per cent, of the nutrient material in 
them being often digested by cattle and sheep. The 
manurial residues of cakes made from oil seeds are of higher 
value than those of any other foods, although the residues 
of malt dust, dried grains, beans, and peas are not greatly 
inferior. 


TAmeedOaJee .—Thisistheresiduein the process of extracting 
the oil from linseed or flax-seed. The quality and character of 
the cake varies with the following conditions:—(1) The kind 
of linseed used ; (2) The manner in which the seed has been 
screened and freed from its impurities; (3) The amoupt of 
pressure that has been employed in the extraction of the oil 
and the compression of the residue into cake. 

Of recent years the introduction of heaiing processes, and, 
more especially, the employment of chemical agents for the 
purpose of existing the oil, have resulted in placing upon 
the market cakes which are very hard in consistency, close 
in texture, and poor in oil. It will usually be found in,the 
case of linseed <^es that as the percentage of oil increases 
that of albuminoids diminishes. 


In purchasing this cake, farmers should insist upon having 
the consignment invoiced to them as “ Pure Linseed Oake,'^ 
or simply as “ Linseed Qake.*' They should not be content 
with such phraseology as “95 per cent, pure,” “made from 
95 per cent, linseed ” or “ made from seed pure as imported.’* 
When a cake is invoiced as “ Linseed Oake,” the vendor is 
bound under the Fertilisers and Feeding Stuffs Act to 
supply cake made from linseed alone and wi&ont adinixlure 
of other seed or substance. The term “ Oil Oake ” Is very 
misleading, and may apply to a oake made firottl almost 
anything. 

The ohiefkinds of linseed oake are £}n|:lUih or Home-made. 
O^os, American, and Bussian or Baltic. 

Home-made cakes are usually fairly soft, and of late 
y^ars they have been much freer frm impurities them 
formerly, espeoially whm sold under the designation of 
/‘Pure Xinseed Oe^e.*’ In reetlrd to ouallty they usually 
contain 9 to 12 par <^1, nsd inay m looked upon as 
intennediatie in riah.nei» between Ameideau and Bussian. ' 

Amocdcan cakes aie: hsnafly rather hard and poor In etl| 

' but ske e(airesj^din 0 y in aibumfnoida. - 
iBussian cakes une dikkkr in colour than Atueriotn eytesi. 
'!l^'are usually rjMih''hi'cili but ure^ 
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Althongh Bome other foods, or mixtures of foods, may 
produce as large an increase in fattening cattle, none has the 
same capacity for imparting ‘‘finish’^ and ‘‘touch.’^ The 
best feeders, therefore, generally finish their cattle on a 
liberal allowance of linseed cake. 


Bough Tests of Linseed C7afe.—Three methods are open to 
the farmer of gaining a rough idea as to the purity and 
quality of a linseed cake :— 

(1) By inspection with the aid of a pocket magnifying 
glass and a penknife he can detect the presence of substances 
other than linseed when these are of fair size. As a rule, 
howeTer, they are so much broken up as to be difficult of 
identification. The smooth, shining, dark, generally more* 
or less triangular-shaped seeds of Polygonum can often be 
seen. The round, dark-brown husks of rape seed are 
familiar. The seeds of com cockle are dark brown and very 
rough on the surface. Com spurrey is a black seed with an 
almost smooth surface and surrounded by a delicate disc. 
Pieces of straw can sometimes be detected, and sacking from 
the bags in which the cakes are pressed. 

(2) The presence of too much sand may be suspected if 
the cake feels gritty when small pieces are crushed between 
the teeth. The fiavour should be pleasing and not pungent 
or*bitter. 

(3) A jelly m&j be made by mixing one part by weight of 
the cake with six parts of boiling water. The jelly &ould 
^ve a mild taste and should not be bitter or rancid. If the 
jelly be covered up and warmed gently for some time the 
presence of mustard may be detected by the smell. Oakes 
resulting from the chemical process of oil extraction will 
not always form such a jelly. They are usually very poor 
in oil. 


Gotton Calces* —Cotton seed, as it is gathered from the 
plant, is covered by a dense mass of long white cotton fibres. 
Cotton is removed from the seed by the process of ginning,’’ 
and when this is done the cotton seed has either a smooth, 
dark-brown^ hull or husk as in Sea Island and Egyptian 
cotton, or is covered by a dense greenish' fuzz as in 
American Uplands cotton, Or by a close ashy fuzz or velvet 
as in most kinds of Indian cotton. In the process of 
extracting the oil the kernels may first be removed from the 
hulls, or the hulls may be ground in along with the kernels. 
If the hulls are sepeiuted from the kernels we get decorti¬ 
cated cotton cake; if the htfils have not been iremoved we 
get undeoorticated, rough, pr « Enrf^ ” cotton cake. The 
latter cake is usually made from Egypljian or Indian Seed* 
and the former from Anterior Sped* ^ ’ j 

J^e^Hoaied (Mton i 

aad in good cfaja 
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of the cheapest and most valuable foods at the farmer’s 
disposal. Weight for weight, it contains a lai^er aggregate 
amount of valuable material than any other food. Until 
recent years these c^es contained as a rule 14 to 16 per 
cent, of oil, but now the quantity of this ingredient has 
dropped to about 8 or 10 per cent. Some degree of compen- 
satiun for the comparative poverty in oil is the increased 
percentage of albuminoids, which range from about 40 to .50 
per cent., but deficiency in oil is often associated with a cake 
that is hard and “ knotty.” 

The average composition of decorticated ootton cake at 
the present time is about 45 per cent, albuminoids, 9 or 10 per 
cent, oil, and 20 per cent, carbohydrates. At ordinary 
rates this is one of the cheapest foods in the market, thongh 
it is not suitable for calves, lambs, or other young stock, 
unless given in small quantities, and in a finely ground 
condition. 

It is most economically employed for dairy stock or 
fattening cattle, and as a rule should be accompanied by about 
an equal weight of some starchy food like maize or barley. 
When fed in this way experiments have shown tluit this 
food may be usefully employed both for fat stock and dairy 
cows. It is superior to linseed cake where first-rate samples 
of butter are required; it renders the butter firm and easily 
manipulated, and imparts good keeping qualities, and a high 
melting point; it is thus speeially useful in hot weather. 
The very high quality of the manure made from this cake 
is a point that experienced farmers do not overlook. This 
cake is largely used in certain parts of the country, notably 
in Scotland; whereas in others it is rarely seen. 

The chief points to be observed in purchasing decorticated 
cotton cake are : —(1) To see that the cake is made wholly 
from decorticated seed; (2) to see that it Is in suitable 
condition, and free from mould. With regard to the &*st 
point, the seed may not have been efboiently hulled, or the 
hulls may have been removed, ground up, and subsequently 
added to the meal, and the whole pressed into cake. Any 
appreciable quantity of coarse hussn in the cake can be 
readily detected with the naked eye, but when the husks 
are present in a thoroughly disintegrated condition, their 
detection is only possible by chemical and miorosooploal 
examination. Cakes of this description exhibit a low 
percentage of oil (5 or 6 per cent., instead of about 10 per 
cent.), and a high percentage of fibre (10 to 12 per oent., 
instead of about 5 per cent.). Suoh cakes are intermediate 
in value between decorticated and undeoortioated ootton 
cakes, and it may be said that sellers are hardly Justified in 
applying the term decorticated to a cake which ooni^l so 
^ueh fibre as 10 per cent. It is not possible, howevw, in 
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existing circumstances, to say what is the limit of fibre which 
may be legally present in an article sold as decorticated 
cotton cake. In yiew of the uncertainty attaching to the 
meaning of the term decorticated ” in this connection, 
purchasers of decorticated cotton cake should insist on 
a written statement from the seller as to the amount of fibre 
it contains. 

The hard button-like pieces sometimes found in decorti¬ 
cated cotton cake are extremely objectionable. To produce 
a softer cake some manufacturers have lately adopted the 
plan of grinding up the cake and re-pressing it into shape, 
while in other cases it is put on the market in a ground 
condition, and is often known as “yellow meal.” As 
impurities are not so easy of detection in the meal as in the 
cake, it should be bought with greater caution. If the 
cake is only moderately hard, and can be passed conveniently 
through the breaker, it may be crushed and left exposed to 
the atm<Mphere for a few days, when it becomes softer and 
more suitable for stock. "W^en exposed to the air in this 
^y decorticated cotton cake becomes darker in colour, and 
it may also be noted that freshly-made cakes are much 
brighter than old cakes. 


UfidecoHica/ted Gotton Octke^ —The average composition of 
this cake may be put at about 23 or 24 per cent^ of 
albuminoids, 5 or 6 per cent, of oil, and 30 per cent, of 
carbohydrates. The amount of fibre present is an important 
I»int; this is usually about 20 per cent., and should not 
rise much above that figure. 

The most common &ults of this cake are (a) the presence 
ot too much cotton fibre, due to imperfect ginning of the raw 
amount and coarseness of husk. After 
the first ginning process there stUl remains attached to the 
hu^ a fine downy layer of cotton fibre, and this is extremely 
Th^s there is always a possibility that 
efficiently cleansed of such cotton, which 
easily detected by the woolly appearance of the cake 
Coarseness of husk, and husk in 
^^ssive ^ount, are also swious objections, and have 
fr^ently been the cause of fatalities amongst stock. 

this cake possesses an astringent 
property which checks any tendency towards loofiAUMM 

toweta, ttd tor a. a« SrSu TlTlid 

akmg TOth laxative fo^ such as fresh yonn« giamn in ih. 

^ h8yfield**% tms 
staff moat .teed djo^: ' -- 
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cotton cake mnoh inferior to decorticated cotton cake as a 
feeding material. Many experiments have been conducted 
with the object of contrasting the two kinds of cotton cake 
as foods for fattening cattle. The evidence thus furnished 
is entirely in favour of the decorticated cake, which, 
irrespective of its superior manurial value, was found to 
be worth £2 to £3 per ton more than the rough cake. 

Soya Bean Gake .*—The soya, soy, or soja bean, has 
during the past year or two entered somewhat extensively 
into farm economy as a feeding stuff, large quantities being 
imported from Manchuria, According to a number of 
analyses, the beans contain some 35^ to 41 per cent, of 
albuminoids, 21^ to 27 per cent, of carbohydrates, and 
15^ to 18 per cent, of oil. The oil is extracted by pressure, 
and the residue forms the cake or cake-meal used for cattle 
feeding. This cake usually contains 41 to 45 per cent, of 
albuminoids, 25 per cent, and upwards of carbohydrates, 
and 6 to 8 per cent, of oil. Some of the cake and cake-meal 
which is being sold has had the oil extracted from it by 
means of a solvent instead of by pressure. In such oases 
only 1^ to 24 per cent, of oil remains. 

Soya bean cake may be regarded as a useful feeding stuff 
when given to stock in suitable quantities and in combina¬ 
tion with other foods. It is, however, rich in albuminoids, 
and if not fed judiciously may give rise to digestive 
troubles. It approaches decorticated cotton cake in com¬ 
position, and should be fed in the same way as that cake 
with roots, hay, and straw. 

Ra^pe GaJce ,—This cake is not now much used as a feeding 
stuff in this country, the objection to it being the frequent 
presence of mustard seed, and the disa^eeable flavour that it 
imparts to milk. It is, however, a highly nutritious food 
rich in albunaiinoids, and, if care be bestowed in ita purchase, 
it can be advantageously given to stock, especially sheep, 
as Che experience of several successful farmers testines, 

Oompound or Mixed Oake .—^The use of cake of this descrip¬ 
tion is apparently on the increase, at least in certain districts. 
Frequently some material, like ground linseed or cotton cake, 
is t«ken as a basis, and the bulk is made up of ground cereal 
grains, such as maize, barley, &o. As a rule, the mixture is 
flavoured and sweetened by the addition of spice, such as 
ground fenugreek* or aniseed. Locust bean meal is also a 
favourite innedient of these cakes, and of the m i xed meals 
sold for lamb food and similar purposes. The sweet taste 
and pleasant aroma which accompany compound feeding 
Cfikes, and the high degree of relish with which they are 


‘ $€9 also Jtmrml of qf Agrio^Ui6r$^ Dec. 1009, p. fSS 5 
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coosTimed by cattle, largely account for their popularity 
amongst fanners. Many experienced feeders use lar^ 
(^Tiaiitities of such cakes with tjhe best results, but they should 
be bought with even greater caution than is necessary in the 
case of pure cakes. They furnish an opportunity of getting 
rid of material (such as musty cake, warehouse sweepings, 
&c.) that cannot readily be sold in any other way, so that 
the buyer of compound cakes has a special inducement to- 
deal with a firm of high reputation, and frequently to take 
the opinion of an experienced chemist. 

DHed Grains and Malt Dust—This food is obtained by 
removing the excessive moisture from wet grains or dr^, to 
such an extent that only about 14 or 15 per cent, of moisture 
remains. Dried or desiccated grains may be looked upon 
as one of the cheapest, most reliable, and most wholesome 
forms of feeding stuff. They may be either brewery or 
distillery grains; and, although consisting chiefly of 
barley, they may contain other grains, as also maize. The 
source from which the grains have been derived has 
apparently no great effect on their composition, although 
brewers’ grains resulting from the manufecture of pale 
are usually rather superior to those from stout. The averse 
analysis of dried grains is about %0 per cent, of albuminoids, 

7 per cent, of oil, and 45 per cent, of carbohydrates. That 
the value of dried grains is becoming more appreciated by 
formers is evident from their advance in market price 
during the past few years* 

Judging from their appearance alone one would not be 
inclined to credit dried grains with very high feeding pro¬ 
perties ; they are, however, very nourishing and digestible, 
and are greatly relished by cattle and sheep. They should 
always be bought on a guarantee, as they offer considerable 
temptation to adulteration with sweepings, bits of straw, and 
other low class material. 

A food very similar to the above is Malt Dust, Sprouts, or 
Combings, often pronounced Cummins,” which consists of 
the sprouts rubbed off barley malt. 

Comparing average s^ples of dried grains and malt dust, 
the former is the superior food in about the pjroportion of 
107 to 92; so that about 23 or 24 owt* of malt dust are 
equivalent in feeding value to 1 ton of dried^graina 
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In buying ■wet grains from the brewery, the weights of 
consignments are more often estimated than ascertained by 
weighing. Some reduction in weight is likely to occur 
through drainage, but buyers should adopt some means of 
checking the quantities received. It has been suggested that 
it is desirable to measure the amount received from time to 
time and to ascertain by experiment which dealers give the 
best value in proportion to cost, including price of gmins and 
carriage. 

The Pulse Grains .—^These include the various forms of 
beans and peas, all of which are rich in albuminoids. They 
are poor in oil, ordinary beans and peas containing only 
about li per cent., though in some cases, as in the soya, 
beans, there is a high percentage of oil. They are quite 
different in composition from the cereal grains, which they 
considerably surpass in feeding projperties. The great estima¬ 
tion in which beans and peas, in the form of meal, are 
held for dairy cows is due to their producing a plentiful yield 
of milk, and butter of superior quality. Where it is intended 
to fatten cattle without cake or dried grains, some addition of 
beans or peas to the concentrated food is considered desirable 
by Doany farmers. 

The Cereal Grains .—^These include wheat, barley, rye, oats,, 
tmd maize, which may all be grouped together as essentially 
carbohydrate, or starchy, foods. They contain roughly 60 to 
70 per cent, of carbohydrates, 10 per cent, of albuminoids,, 
and 2 to 5 per cent, of oil or fat. 

The only stock to which wheat is generally given is 
poultry, and for this purpose it is unexcelled by any food 
except perhaps, short white oats. 

Barley usually commands a price in this country that 
precludes its being profitably used as a food for farm stock. 
Inferior samples, unfit for malting, may be used for the 
same purposes as maize. 

Oats are the staple food of horses, but where com has to- 
be purchased, a mixture of beans and maize will often be 
found cheaper. Such a mixture, in the proportion of about 
2 | of maize to one of beans, constitutes a food very similar 
in composition to oats. 

Maize is the most starchy food in the market, and 1* 
always most appropriately fed with a highly albuminoid 
food such as decorticated cotton cake. As a concentrated 
food for general feeding purposes a mixture of equal weights> 
of these two foods can -hardly be excelled. The very small 
quantity of lime, and the low percentage of albuminolda 
in isaaize, largely account for its unsuitability as a food for 
young growing animals. It also gives very unsatisfactory 
-results s« a poultry food. 
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Treacle^ or Molasses .—This is a substance which can often 
be very profitably employed. When of good quality it con¬ 
tains about fifty per cent, of sugar, and consequently has 
considerable feeding value, whilst it is much relished by 
cattle. When mixed with water, and used at the rate of a 
pound per head per day to moisten chaff, treacle is a very 
useful addition to a diet, especially when roots are scarce. 

Molasses are now largely employed as a cattle food when 
absorbed by dried peat (moss litter) or by the pith of the 
sugar-cane. In this form the food is more convenient to 
handle than when in a liquid state. 

A section of the Eevenue Act, 1903, provides that molasses 
imported into Great Britain and Ireland shall not be liable 
to duty if intended solely for the purpose of f(^d for stock. 

Ood-Liver Oil ,—^Although cod-liver oil has not yet taken a 
place amongst the staple foods of the farm, the attention of 
farmers may be drawn to the fact that several practical 
experiments have been conducted, showing considerable 
success from the use of this substance as a food for calves. 
The function of the oil is to supply the place of cream 
when rearing calves on separated or skim milk. It is given 
to the calves after they are about six weeks old, and in 
quantities up to 2 ozs. per head per day. Calves reared 
on separated milk and cod-liver oil do not gain in 
weight so rapidly as those fed on whole milk; but they 
will, if proper care be exercised, remain perfectly healthy, 
and they are reared at less than half the cost. It is 
a great advantage to continue to give the oil for some 
time after the milk has been stopped. The beef from 
animals fed in the early stages of their existence on eod- 
liver oil is in no sense inferior in quality to that from 
animals reared on whole milk. 

4, Whitehall Place, London, S.W. 
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BOARD OF AORIOULTURE AND FISHERIES. 


Root-knot Disease in Oueunilsers and 
Tomatoes. 

Onounibers and tomatoes are often affected by a disease 
mdu^d by tbe Root-knot Eelworm (SeterodeTa Tadicicola^ 

GreefiE.)- i 

The first symptom of attack is a drooping and yellowing 
of the foliage, followed by the stem becoming limp, and a 
collapse of the entire plant. 

The finer branches of the root are more or less studded 
with swollen portions or “knots,” varying in size up to 
one quarter of an inch across; knots of larger size are 
^so often present on the thicker branches of the root (see 
ilJmtration on page 2), 

Microscopic examination shows the presence of numerous 
eelworiito in the knots. 

Th^,. hatch into tiny eel worms, which, passing into 
^e s^il^ seek fresh plants, into the roots of which they bore. 
The young worms are ^^th of an inch in length. As a 
result ,of the boring and the presence of the worms the galls 
or swellings or “ knots ” are produced. In the course of 
^eir development the worms gradually increase in diameter, 
the females becoming permanently rounded or pear- 
shaped, while the males, issuing ultimately from the cyst or 
sac, are not pear-shaped but retain their worm-like 
elongated form. 


Prevention and Remedy, 


destroy these eelworms the soil must be 
tho^Ujghly saturated three times, at intervals of a fortnight, 
•Mth a Solution of one part of <tobollc acid in twenty parts 
of watorj! ^ ^ 



remedy consists in mixing the soilintimately 
te. 

0^ tbe soil BO treated must remain for at 
'eaw before it oaa be need. 

i| .in a bonse is infested)^ It is safest to remove 
;keat it outside j tbe iateocior, t« t^e bouse 
' Swirongbly ■w»«b«d» vpltb, a. ooltuiiion, one 
meight Itt(rts;ef ifJi., ' ’ 
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4. —Mixing naphthalene with infested soil has been 
recommended, and some fumigants which contain naphtha¬ 
lene as an important ingredient haye been favourably 
reported on. 

5. —Avery important and somewhat discouraging fact to 
bear in mind is that a very large number of plants in 
addition to the cucumber, marrow and tomato, have been 
recorded as host plants for Heterodera radicicola. Among 
them are cultivated cruciferous planis, red and crimson 
clover, black medick, peas and beans, lettuce, potatoes, beet, 
some grasses, some rosaceous and other fruit plants, and 
such weeds as the dandelion and the rib-grasses or plantains. 
The practical import of this on the possibilities of spread of 
the pest is evident. 

6. —In experiments conducted at Kew against another 
species of eelworm infesting clover it was found that*the 
eelworms were destroyed by treating the diseased plants 
with sulphate of potash, the quantity used in the experi¬ 
ments being equal to 4 cwts. to the acre, 
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BOARD OP AGRIOULTDRE AND PISHBRIES. 


Guoumber and Melon Leaf Blotob. 


Cerco^ora Melonis^ Oke. 

This fnngns, although first observed and described as a 
new species so recently as 1896, has spread with remarkable 
rapidity, and at the present moment is the most destructive 
parasite with which the cultivator of cucumbers and melons 
has to contend. In several instances growers report an 
annual loss of £3,000, whereas others have had to abandon 
the cultivation of these plants owing to the rweated 
destruction of their entire stock, in places where the fungus 
has secured a firm foothold. 

The foliage is the part first attacked. At a later stage 
the fruit often also suffers. The first indication of the 
presence of the disease is the appearance of a few small, 
scattered, pale green spots on the upper surface of the 
leaf. The spots gradually increase in size and also in 
number, and often run together, gradually passing through 
grey to a brownish or ochreous colour. If at this stage the 
upper surface of a diseased spot be examined wiUx a pocket- 
lens, it will be seen to be covered with delicate upright 
brown threads, each bearing a conidium at its tip^ This 
represents the fruiting portion of the fungus, the mycelium 
or hyphae being buried in the substance of the leaf. 

The minute conidia or reproductive bodies are carried 
from diseased to healthy leaves by ourrmts of air, insects, 
clothing, <Sjc., or by spraying, and if the leaf surface is 
moist such conidia germinate and the germ-tubes enter the 
tissues of the leaf directly. 

Very frequently a leaf become quite dry tod crumbles 
to the ground witibin twenty-four hours of the firsjbtof^^tion, 
Su^ dead fallen leaves are much more respobsiple for the 
rapid ^read of Qio epideotpic thai^ are lie copfijSAaM'Wfhloh 
pass direct ono leaf 1^0 toother. ^ ^ 

When the to fbgxitcnts4f ik 
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by currentB of air, and infect the leaves in a manner similar 
to that of the lai^er conidia borne on the leaves. 

The mycelium in the soil originating from diseased fallen 
leaves continues to extend and produce conidia so long as. 
the requisite conditions as to moisture and temperature are 
present. When these conditionfi fail, the mycelium passes 
into a resting condition, but readily assumes renewed activity 
when stimulated by returning moisture and heat. By this 
means the fungus survives nom one season to another in 
the soil, and the disease is almost certain to recur year after 
year in a house that is once infected, unless the soil is 
thoroughly sterilised. 

It is important to remember that the disease under con* 
sideration can only assume the proportions of a destructive 
epidemic when attacking plants grown under glass, and 
where a high temperature and an excess of moisture are 
present. Such conditions, accompanied by a deficiency of 
light, result in the production of “ soft ” foliage, and it is 
only such soft foliage that the fungus can attack. Expert* 
ments carried out at Kew prove that the fungus cannot 
inoculate leaves that have developed under “ lights,” or in 
the open air. Plants that are badly diseased, if removed to 
the open air produce new foliage, which remains perfectly 
healthy. 

The disease is entirely an artificial creation, rendered 
possible by the rushing mode of cultivation followed. 

The seed remains perfectly free from disease, hence there 
is no fear of its introduction from this source, and its sudden 
appearance in a new locality remained inexplicable until 
indicated by the following incident:—^An establishment in 
Hertfordshire sending consignments of cucumbers to Oovent 
Garden Market remained nree from the disease until the 
commencement of the present season, when on one occasion 
some empty “ flats ” or packing boxes that had contained 
cucumbers, sent from a place where the disease was known 
to be rampant, were by mistake returned from Oovent 
Garden to the Herts establishment, where from t}iat date the 
disease appeared and is now practically beyond control. 

To test the possibility of this means of introducing the 
disease, an empty box that had contained diseased cucumber 
leaves sent to Kew for determination, was placed over a 
young vegetable marrow plant that was growing under 

5 lass 5 within three days every leaf was destroyed by tiie 
isease. Another marrow, plant growing in the open and 
subjected to similar treata^t did not contract the disease. 


;: if fhe foliage is fairly the 
diuimiibns of an epidetnic, and eyvii 
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kept well in hand by spraying. To accomplish this end a 
fair supply of air should be admitted so that the atmosphere 
is not constantly saturated with moisture. It is "vdse to 
spray in anticipation of the disease, using a solution of 
potassium sulphide—^two ounces to three gallons of water, 
adding two ounces of soft soap. 

It is very important that the under surface of the leaves 
be thoroughly wetted with the solution. 

If the disease is present, the soil should also be drenched 
with the solution. 

Diseased leaves should be removed and burned before 
they decay and fall to the ground. 

After a diseased crop has been removed the soil should be 
thoroughly drenched with a solution of “ Jeyes’ Fluid,” in 
the proportion of an ounce to a gallon of rain water. 

As to the danger of infection arising from spores being 
conveyed in packing cases as recorded above, no suggestions 
can be offered ; nevertheless the matter is one claiming the 
attention of cultivators, and as the wholesale mixing up of 
such hampers appears to be the rule rather than the exception, 
it is probable that many diseases other than the one under 
consideration have by this means been first introduced to a 
new locality. 

4, Whitehsdl Place, London, S.W. 

October, 1902. 
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37ie Board (if AgrwuUwrs cmd Fisheries would he glad 
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Leaflet No. 77. 

BOARD OF AGRIOULTURE AND FISHERIES. 


Finger-and-Toe in Turnips. 

{Plaamodiophora brassiccB, Woronin.) 

This disease, known also as Anbury, Olxxb Root, and 
“ Grub,”* attacks most, if not all, crops belonging to the 
order Cruciferse, such as turnips, swedes, cabbages, kohl¬ 
rabi, rape, and radishes, and often proves very destructive. 
The cause of the trouble is a fungus so small as to be 
perceptible only by the aid of a strong microscope. This 
minute organism is capable of existing for years in a 
quiescent condition in the soil, but when a crop that it 
can attack is sown upon the ground it enters the fine roots, 
multiplies rapidly in the tissues, and induces malformation 
and decay: 

Like many other fungoid diseases finger-and-toe is ex¬ 
tremely infectious, as may be readily proved by taking some 
portions of diseased root, or soil from a diseased field, and 
spreading such material on uninfected ground on which 
plants belonging to the cabbage and turnip order are to be 
grown. In the great majority of cases such treatment will 
be followed by an attack of the disease, which, however, in 
the first year, will be sharply confined to the area thus arti¬ 
ficially infected. This shows that finger-and-toe does not 
spread from plant to plant through the air, as is the case with 
many other diseases such, for example, as potato disease. It 
does, however, readily spread from the first point of attack 
in various ways; for instance, it may be borne in soil 
which sticks to the plough, to the wheels of carts or 
other agricultural implements, or to the feet of workers, 
horses, or sheep. Should a small patch of turnips in a 
large field be affected by finger-and-toe, a certain amount 
of soil will be borne from this patch and dropped else¬ 
where on the field every time a plough, harrow, cultivator, 
or scuffler crosses it, and wherever such soil is dropped a 
new centre of infection is established. Or the crop may 
be consumed on the land by sheep, and the animals crossing 
and recrossing the diseased patch will soon bring about 
infection on a wider area. Under other ci^XJumstances the 


* The term ** Grub,” which is a very common name In some dlstiriots, Is 
one which should not be used for hnger-and-toe, but for the sweUings 
produced by the grubs of the turnip gall-weevil (CeutorKynefm evZoi- 
eollUi), This insect produces on turnips and allied plants swelUugs which 
ate not unlike some of the g:rowths caused by finger-and*^} but fibers Is 
no connection between dnger-and-toe tmd the tiny grub fcuad tfi eattfng 
open the galls foifmed by me gall-wee^ j the latter pest olt#t C 
injury to a turnip crop, hut this, injury tritfam ^ 

which may be caused by fingw-an^-tbe^ Ooufueion ^ ^ 
the insect is responsible icr tome i 

^ee^heesed upon the snl^eoti of ^s' 
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crop may be lifted and carted to the homestead and some of 
the diseased turnips may get amongst the dung which in 
the succeeding season may be used to manure a turnip crop 
on another field, and so the disease may appear where it was 
never seen before. Or diseased roots may be spread on a 
grass field to be consumed by stock, and a year or two later 
this field may be under turnips, when serious infection may 
be revealed. The refuse of the root house is a fruitful 
source of infection on a small scale, and such material should 
never be put either amongst the dung or on a tillage field. 

Prevention and Cure. 


Although this disease is widespread and destructive much 
may be done to limit its ravages. It is practically unknown 
on soils naturally containing a high percentage of lime. 
The artificial application of burned lime has long been 
practised as a preventive, and this substance is still the 
most effective agent that is known. The usual custom is to 
apply 3 to 7 tons per acre, the dressing being given in the 
autumn either six months or eighteen months before a 
turnip crop is to be grown. On the whole the better of 


these two systems- would appear to be that of applying the 
lime eighteen months ahead of the turnip crop. Under 
either the four or five-course shift, this will mean spreading 
the lime on the ley before it is broken up for a corn crop. 

Another system is to put on a smaller dressing, say 1 to 
3 tons, directly after a turnip crop is removed. To spread 
a small quantity of rough lime evenly over the land it is 
advisable first to slake it, and'afterwards to employ a suitable 
manure distributor (see Leafiet No. 170) ; in the absence of a 
distributor it is a good plan to fill the slaked lime into oarts» 
spreading by means of shovels directly from the carts. If a 
considerable amount of disease is present tons of lime 
may bo applied, whereas if the .field Is sound, or nearly 
sound, the dressiog need not exceed 1 to tons. In this 
case the treatment is to be regarded purely as a preventive 
measure. Although lime applied dirsKstly a turnip crop Is 
removed will have no visible effect on flnger-and-toe till 
the next turnip crop comes to occupy the ground, it may be 


of material.advantage to the intervening crops. 

One manifest advatttege of ap]^yiag lime immediately 

after a turnip otog?- has been grown Is that one can readily 

see where the diMsse,. if any, lias been most destructive, 

and increase the «he8Stii|r aoootailttgly. The use of ground 

lime in smaU <|i 4 to, C^, per acre) has been 

extensively testod, retolts dd not show that lloie 

in this form-ismona wtotise than slaked lime, if the latter 

be car^ly spniMt, Wlfil'* M’-is mtqre costly, and often leas 
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Other fonas of lime are more or less effective, though 
none is so powerful as common burned limestone, which is 
slaked before spreading. If gas lime be used it should not 
be put on later than 18 months before turnips are to be sown. 
Used in this way at the rate of 3 to 4 tons per acre, it has, 
first of all, the opportunity of increasing the yield of the 
corn crop, and in the following year it is able to act on finger- 
and-toe. Chalk has also a preventive influence, though its 
effects are weaker than those of burned lime, and from two 
to three times as much should be applied. 




Spedmea of Tomip (slightly rednood in dto) in adTsaoed stage of attach 
ITingei-aiid.'Toe,’* 

Although many farmers appear th think thkt this disease 
can only be minimized by the nise of lime, theite is no 
doubt that its spread and virulence can be greatly inltmced 

-U—-1-,-- . < in I j .l J Mj .. , . ? ■ - ‘ ■ ■ ■ ' - ’ ■ 

* them a photograph l«at hj thaiBToi^fcttte^nitiiS, ., 
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in other ways. Attention has already been called to the 
exti'aordinarily infectious chai’acter of the disease, and this 
fact should always be borne in mind by those who have to 
deal with affected land. It often happens that, to begin 
with, the disease appears only in certain small portions of a 
field, frequently the headlands, and while it is still on a 
circumscribed area no trouble or expense should be spared 
to stamp it out. If this be neglected it will soon spread 
all over the field, and, with careless management, all over 
the farm. Working the land while out of condition is a 
fruitful predisposing cause of an outbreak. Land that is 
soured by want of drainage, or in consequence of a burst 
drain, frequently exhibits the disease. 

Neglect in keeping the land clear of charlock ami other 
cruciferous weeds must contribute to the spread of the 
disease, for -it is in such plants that the fungus lives when 
a field is not under turnips. 

A method of suppressing the disease that is generally 
successful is to arrange the rotation in such a way that a 
turnip or similar crop does not occupy the land’ oftener 
than once in eight years. In the four-course shift, for 
instance, it may be possible to put half the fallow break 
under potatoes or mangolds, and if this be done turnips will 
not come on the same land oftener than once in eight years, 
and this should effectively banish finger-and-toe. A similar 
result will be got by keeping land in grass for three or four 
years. Even the extension of a four or five-course to a six- 
course rotation will do much to reduce the severity of 
attacks of finger-andrtoe. Needless to say, no such method 
of prevention will Jaave much effect unless farmers also take 
care to avoid carting diseased turnips or tainted dung on to 
such fields. 

Experiments have shown that acid manures encourage 
finger-and-toe, and this fact should be borne in mind 
in the cultivation of land that exhibits a tendency to this 
disease. Phosphatio manures to use, under these circum¬ 
stances, are Basic Slag, Bone Meal, or Precipitated Phosphate. 

Of late years several so-called disease-proof turnips have 
been put on the market, and, though all are certainly not 
immune from disi^se, some are markedly resistant. 

4, Whitehall Place, London, S.W., 

October, 1902, 

Revised, December, 1909. 
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BOARD OF AGRICULTURE AND FISHERIES. 


Tuberculosis of Poultry. 

Taberonlosis is one of the most common diseases of fowls^ 
turkeys, pheasants and other birds. It is a frequent cause 
of loss to poultry o'wners in some parts of this country. It 
has been spoken of as “liver disease,” but is only one of 
several liver diseases. Avian tuberculosis is world-wide in 
its distribution. 

Symptoms. 

Affected fowls become anaemic, thin, emaciated, and they 
lose weight. Their appetite is impaired, and erratic feeding 
is noticeable. The comb and wattles and mucous membranes 
become pale, and there is usually persistent diarrhoea. 
As a result of extreme emaciation, which is the most 
noticeable symptom, the bones become very prominent. 

Post-mortem appearances. 

The flesh is scanty and the muscles pallid. The liver is- 
dotted all over with small pale spots, or larger patches of a 
white, grey or yellow colour. The spleen is usually enlarged 
and beset with small or large tubercles. The intestines and 
the'lymphatic glands of t£ie mesenteries may be also the 
seats of tubercular deposits. Tubercles may likewise occur 
on the skin. There are very rarely small tnbercules in the 
lungs. 

Owuse.. 


The exciting cause of the disease is a .bacillus which 
may be considered a variety of the bacillus of Inammalian 
tuberculosis. It gains entrance with the food, fouled by 
means of the droppings , 9 ! affected birds, 


Prevention and Pem^pf 
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2.—All diseased birds should be killed and buried in lime. 
The house where they have been should receive several 
•applications of disinfectant, and the tainted run should be 
4ug over and heavily dressed with quick-lime. 

—Many months should elapse before birds are put back 
tiu old quarters that have been cleaned. It is best to clear 
off all stock where this disease breaks out, and make a 
fresh start with new stock later. Strong and healthy birds 
should be carefully selected and put into a new house and 
•run, and if any show indications of disease, they should be 
removed at once and the house disinfected with chloride 
■of lime (i lb. to 1 gallon of water). In this way a disease- 
free stock may be obtained, and until this is accomplished 
all that can be done is to observe all possible sanitary 
precautions. 

Noth. —Until April, 1008, this leaflet was known as Lh'«r 
Disease of Poultry. 

4, Whitehall Place, London, S.W. 

January, 1903. 

Revised, April, 1908. 
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BOARD OF AGRICULTURE AND FISHERIES, 


Rations for Farm Stock,* 


In the judicious blending of the home-grown foods of 
the farm with purchased foods lies the chief factor in the 
economical feeding of live stock. 

The table on page 2 contains a list of the more important 
feeding stuffe, most of which have been used in forming 
the rations hereinafter described, with the percentage of 
digestible nutrients which they contain. By digestible ” is 
meant the proportion of the constituents that is actually 
absorbed into the system, and which therefore performs 
work, produces meat or milk, or maintains heat. 

The most important nutrients in foods are (a) albuminoids 
ox protei^y (h)fatSy and (c) carbohydrates. 


The Albuminoid Ratio. 


One pound of fat goes as far in heat pspduption or fat 
formation as about 2J lb. of carbohydrates, so that to express 
the fats in terms of wbohydrates they must be multiplied 
by 2i; and the ratio of the albuminoid matter in any food 
to this carbohydrate value is called the Albuminoid Ratio 
of that food. For example^ the albuminoid ratio of oats is said 
to be 1 to 7-1, that is 1 part by weight of albuminoid matter 
to 7*1 parts of fat and caaroohydiates both expressed In 
carbohydrate value, or, as tjhe former might say, one part of 
flesh-forming food to about 7 of fattening food. 




This ratio is arrived at by referring to the table four ths opm- 
position of oats, which We see contain 8 per omllof 4te^b}e 
albuminoids, 4r0 of fot^ mi 47*4 of wbohydfoSeii iTh jSind- 


* Op ntewg . with inediaoatiop$,- frop| the 
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the albuminoid ratio from these figures \7e multiply 4'0 
by 2'5 to bring the fat to carbohydrate value, and add the 
result to the 47‘4 of carbohydrate, getting a total of 57’.4; 
then dividing this figure by 8 (albuminoids^ vre get as 
quotient 7*1, or an albuminoid ratio of 1 to 7*1. Expressed in 
arithmetical form the formula is (4*0 x 2*5 + 47*4) -5- 8 ^ 7*1. 
A ratio is spoken of as narrower or wider according as 
the difference between the trwo numbers is less or more ; 
thus, 1 to 4 is a narrower ratio than 1 to 8. 


DIQBSTIBLB COBSTITXTBSTTS Cir THB OOMMONBB FBBDIBO 
Sttjpbs.—(C hiefiy German figures.) 






Oarbo- 

Feeding Stnifs. 


iJhTiminoidB.* 

Bats. 

hydrates 
and Fibre. 

Beoortioatied Gotten Oake 



P: 


ITndeoortioated Cotton Oake •* 

18*1 

6*1 

17*4 

Linseed Oake. 

Ooooa Ifnt Oake 

... 

28*8 

7*9 

29*7 


18*7 

8*2 

41*4 

Linseed. 


19*4 

84*7 

20*1 

Beans 


22*1 

1*2 

48*2 

Beas 

Dried Grains ... 


19*4 

1*0 

52*4 


18*1 

6*6 

82*7 

Wet (fresh) Grains ... 

... 

8*7 

1*5 

8*6 

Bran (wheat) coarse ... 


11*8 

8*0 

89*7 

Wheat.. 

... 

10*2 

1*2 

64*4 

Oats ... ... 


8*0 

4*0 

47*4 

Bariev ... ... ... 

Bioe Meal . 

••a 

6*6 

1*9 

68*7 

• •• 

6*8 

10*2 

88*2 

Maize ... . 


T'l 

8*9 

67*0 

Malt Dnst (oomhix^) 

Hay (average meadow) 

... 

18*6 

5*4 

1*X 

1*0 

88*6 

40*7 

„ ( „ clover)... 


8*6 

1*7 

87*8 

Oat Straw . 

... 

1*8 

*5 

87*4 

Barley Straw . 

... 

•9 

•5 

40*8 

Bean Straw 

... 

4*0 

•6 

86*0 

Beft Straw ... ... 




82*2 

Loonst Bean Meal ... 


a*T 

1*1 

74*2 

Botatoes... ‘ . 

••* 

1-X 


18*9 

Swedes. 


vi , 


10*0 

Turnips 

... 



5*8 

Mangolds ... ... 


, 1*1 

w— 

10*0 

Treaole ^classes) . 
ITewHili: ... ... 


' 5*4 

8*3 

8^4 

54*9 

4*6 

Bn^temriik ... ... . 

' #•« 1 


1*1 

4*0 

Sepe^rated MBkt.;. 

Whey ... ... 


; ^ .3'$' ■ 

-2 

•2 

4*7 

4*9 


* Xbe term '‘AhmaiUoUlU" m w«d hers taoludss ia atoM ohms a 
meaat ct ht»a'>*U>tuaiDpjld :aUre(|saoi«g jrabstszussi wbleh are of 

. -i & trseoto the whole of tto tdtKgsa ti>oa4dli«nlnoid i fa potatoes, 

;. ewtdea t^p% ,M4'a»(^4U,!ahMt Mt Is asa^dhaalholA *b the 

; i^ter foods tto gnsnstkete 
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Prineiplea for Oompoimding BaHona. 

In de-vising ratione for farm stock the following principles 
ahonld be observed:— 

1. The albuminoid ratio required by a sucking animal 
is about 1 to 4 as in new milk; by milMng 
cows and by half-grown cattle, sheep and pigs, 
iirrn-«riT< gaTidfa.ttenip pj at the Hame time. 1 t o 5 or ,6 ; 
and bv^ aamt anic^simpi y f@en ing, or oy a 
working horse,Aaint fattening animals 
may, however,good results on widely 
different albuminoid ratios. * 


2. Ruminant animals, as cattle and sheep, require 

bulky 'matter in their diets, such as grass, ^y, 
straw, and roots, and are well capable of dealing 
with crude fibre like that contained in straw and 
hay. Pigs, however, require a more concentrated 
food, and are not adapts for feeding on crude 
fibre. Horses are capable of digesting com quite 
as well as or even better than sheep and cattle, 
but they make less use than ruminants of the 
nutrient constituents of straw, grass and hay. 

3. Cows require a somewhat relaxing diet, so that, when 

grass is not availably roots, meadow hay, bran, or 
small quantities of linseed or treacle are relied on 
for keeping them right in this respect. 

4. The bare noaintenanoe diet of a full-grown average¬ 

sized horse, ox or dry cow is about 8 lb. to 10 lb. 
of digestible dry matter a day, on which the 
animal neither gains nor loses weight. Rather 
more than this is suffirient tor an average-sized 
adult riieep for a week. 'When fattening, or 
working, or when yielding a full supply of milk, 
these animals wiU often eat twice as piuoh. 


It may at once be remarked that although the percentage 
of digestible (Mmstituents, as stated in the foregoing table, 
has been given to one place of decimals, sueh fine disth^ietions 
are entirely obliterated by the natur^ v^ria&ons in 'be 
oomposition and character of the foods IdteiBSelveiS, as as 
by the peculiarities of the ahiima l s ceas^hilie them. Again, 
althoi^h maz^ of the foUowisg‘ 
with much ari3unstloslidefc^,f* 
i.of den^nstn * ' ■ - ■ 
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ratios. But thougli great nicety of detail need not be 
insisted on, the composition of the rations should be taken 
as a general guide in the selection of diets for the various 
classes of fam animals. 


Daii<t Rations nor Cows in Full Mile. 


Good pasture grass in May has an albuminoid ratio as 
narrow as 1 to 4, which two months later is widened to 
1 to 7; hence it is seen how excellently adapted grass is for 
spring-bom lambs, calves, and foals, and for milking cows, 
ewes and mares during &e early part of the summer, and 
why it should be improved for them later on by an addition 
of more albuminoid matter. Up to the end of June, then, 
good pastures supply food sufficiently high in albuminoids 
to enable the cow to milk at her best. By the end of 
July, however, the albuminoid ratio of grass is only about 
1 to 7, and later on still wider, instead of 1 to 5 or 6 (about 
what is required by a cow in full milk); therefore, in 
order to bring up the albuminoids to the right standard, 
the addition of some food, like decorticated cotton cake, is 
necessary for all summer and autumn calving cows Boon 
after they have calved. Thus:— 

,Oarbo« 

Lb. Albdfi. Vtkt hydrates, 

104 arass (in Aniftist) ... =s 2*08 lb. -52 lb* 14^68 lb, 

2| Deoortioated. Ootton Oake =: 1*08 *22 *41 


8*11 


•76 X 2-5 sa: 1*85 


Ratio 1 to 5*4 (nearly). 


Conxmencii^ with 1 lb. a day in July, the oake wronld 
gradually be increased on ordinwy pasture to 24 lb. by the 
end of August. For cows timt have calved in winter and 
eariy spring, and by this time kte naturally going ofE their 
liking, this addition of oake is, unnecessary, though It 
would benefit the land; neither is it neoessafy when cows 
are put on sftemath full of clover. Some pastures produce 
very soft butt® & June; and an addition of 1 Ib. of decor¬ 
ticated cotton oske; though not otherwise reqnlmd, would 
have the e®«B* ■ eo^dorably improving the consistency of 

th.e butter. 

winter-rations it is assumed that 
lora weighing from 11 to 12 owt. 
1^. of digestttue, sdbnmlnoids ahd 
CBBrbohydrate-equivalent a dky. 
As Sows tmder tShaSIw 
•fepjwil w to^ tlasit wmhti,* 
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proportionately, and the ratio will, of course, remain the 
same. Thus, taking an ordinary Ayrshire cow’s weight at 
900 lb. as a^inst 1,200 of the shorthorn, she will require 
as a diet three-fourtiis of the following shorthorn rations;. 
and assuming a Jersey cow to weigh 800 lb. she will require 
two-thirds of these rations as a daily jdlowance. This 
assumption is sufficiently accurate for most practical purposes, 
though, strictly speaking, a small animal requires relatively 
more food than a large one. 


In arranging a cow’s ration from home-grown and 
purchased foods, the farmer will be largely guided by the 
quantities at his disposal and market prices. He should then, 
by way of a start, write down approximately the weights of 
roots, long fodder, and meal that a cow will require, omitting 
for the moment the highly albuminoid food, and remem¬ 
bering that the roots will be somewhere between 2 and 4 
stones, the fodder about stones, and the “ trough ” food 
from 6 to 10 lb., part of which will probably be home-grown- 
corn meal and part a highly albuminoid purchased food. 
He should next ^culate file constituents—^albuminoids, fet, 
and carbohydrates—^by the Pood Table, and see how much 
short the albuminoids are of 3 lb., and supply the deficiency 
by means of the cake or other purchased food. When all is* 
totaled up, he will probably find that a little adjustment of 
weights is necessary to get exactly the 3 lb. of ^buminoids 
and the 17 lb. of carbohydrates required. Bearing in mind 
the following points the adjusting will not be difficult, viz., 
that straw will affect the carbohydrates without materially 
^ectiug the albuminoids, that the first eight foods named 
in the Table mainly influence the albuminoids, and that 
roots, hay, and com meals affect both the albuminoids and 
carbohydrates nearly proportionately. Take a case by way 
of illustration: —A fairmer thinks he can afford his cows 
3 stones^ of swedes a day, to be given in two meals. Ae 
far as his fodder is concerpied he knows he is somewhat 
short of hay as compared with straw, and he therefore 
decides to ^ve one foddering a day of meadow hay and 
Wo fodderings of oat straw of about 7 lb. each. About 
half the trough food he intends to consist of crushedf 
oats, say 4 lb., the remainder of decorticated cotton cake ; 
he then writes dowm:— 


42 lb. swedes. 

7 „ hay. 

14 „ oat straw. 

4 „ omshed oate. : , 

and calculates their constituents by the 


Thus, calling the figures pounds, tibe dmi 
removed two places to the left to ' 
me food instead of in 100 
thenmberofpo^pid^of ' 
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constituent in the weight of food taken—in practice it ia 
better to move the point after multiplying instead of before 
as has been done here. Then in 4-2 lb. swedes he gets;— 

*018 X 42 = '646 albmaiaoidB. 

*10 X 42 = 4'200 oarbohydiateB. 

For the sake of simplicity the third figure to the right of 
the point may be disre^rded if it be less than five, while if 
it be five or more a unit may be added to the second figure- 
after the point. 

In the same way the 7 lb. of hay give ;— 

*054 X 7 *378 or ‘88 albaminoids. 

*01 X 7= *07 fat 

*407 X 7 =s 2-849 or 2*86 oarbobydxates. 

the 14 lb. of straw ;— 

*018 X 14 = *182 or 18 albomiiioidB. 

*006 X14= *07 fat 

*374 X 14 = 6*286 or 6*24 oarbobydrates. 

and the 4 lb. crushed oats:— 

*080 X 4 = *82 albnioinoida. 

*040 X 4 = *16 fat 

*474 X 4 = 1*896 or 1*90 oarbobydrates. 

The albuminoids now total up to T43 lb. which, subtracted 
from 3, leaves 1*57 lb. to be supplied by means of the 
decorticated cotton cake. Now 1 lb. of cake contains *41 of 
albuminoids, therefore 4 lb. will fully supply the deficiency, 
and we get the following ration:— 


Lb. 

Sweden ... 




Albds. 

Fat. 

Oarbo- 

hydrates. 

42 

... 

••• 

= 

•65 


4-20 

7 

Hav 

Oat Straw 

... 

... 

3B 

•38 

•07 ^ 

2-86 

14 

... 

••• 

=S 

•18 

•07 

6-24 

4 

Oatia ... 

... 

••• 

=S 

-32 

•16 

x*eo 

4 

Deoortioated Ootton Oake 

tsa 

1-64 

•84' 

•66 


•64 X 2*6 => 1-60 


8*07 16*44 


or a ratio of 1 to 5‘4 nearly. Ths great advantage of working 
out a ration in this way is to ascertain, exactly the amount 
of hrough food required. This will always include the chief 
albuminoid food, which is. at the same time the ' most 
ea^nslTf > (md the one to be purchased unless peas or b^s 
aretji*i>"!m bn the faifm. The ooncentruted foods should be 
- *- vei^hed at the oommeaioeinent; afterwards they 
1 hT means of a madhed, buohet. In actual 
: and bay aftet tmce - being weight ;Wodb$ 
‘.the r*nuld proba% »e gitcn lets 
.hsyy .4S|>«cl<dlf '.nt.thn |)^hii»h)ddifiaf|.. 
‘) nf beasts more' mie 
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any straw remaining in the morning would be dra'TO back 
as litter. 

The following points should be borne in mind in connec- 
i;ion wiih the feeding of dairy cows:—(1) The diet should 
not be monotonous; occasional changes of food during a 
long winter are advantageous, but these changes should be 
effected graduj^lly. (2) Swedes, turnips, cabbage, rape, kohl 
Tabi, mangolds, carrots, and parsnips all afford suitable green 
winter food for cows. For practical purposes these foods 
are much alike in nutritive qualities, though parsnips, 
'Carrots, and moderate sized mangolds are rather superior to 
the rest. Cabbages, carrots, and mangolds are probably the 
best where first-rate butter is desired, care being taken, in 
ahe case of cabbage, to remove the de^ and bruised leaves 
before feeding. To preven t tajlnted ^airy produce all roots and 
1 green food, including sil^g^lEofild be given immediately 
I-after milking. Potatoes, when s tewed , are a suitable 
food for cows; they are much richer ^in * carbo-hydrates 
than the other foods above named. (3) Mixtures of two 
•or more concentrated foods are more serviceable and 
more economical than one alone. The amount of concen¬ 
trated food should, if possible, bear some relation to the 
•quantity of milk yielded. Cows that are in full milk 
will receive, say, 10 or 12 lb. of cake and com per 
day, whilst cows that are nearly dry will have their 
allowance proportionately reduced. (4) The water supply 
should be adequate’ and of gopd quality. (5) Cows 
should be allowed access to rock-salt. (6; The food require¬ 
ments are influenced by the temperature of the air. Cfattle- 
houses should be kept at a temperature of about 56° to 58° F. 
Efficient ventilation, but with the avoidance of cold draughts, 
should be carefully attended to. (7) Feeding should be done 
regularly and quietly, and the anu^s ^o^d be fed in the 
same order at each meal. (8) The palatability of the diet 
should be considered. Upon this point largely depends the 
amount of food consumed, and with all ruminant animals 
those that eat most usually thrive best. (9) Both the quantity 
and quality of a cow^s milk are dependent more upon her 
breeding or natural capacity than upon tiie food which she 
consumes. Liberal and careful feeding, ex^ccised upon a 
cow possessing the required potential capacity, will enhance 
her useful functidns. The feeding, however, affects the 
quantity of her jnilk rather than the peircentage of solids 
in it, and in this way good feedii^ increfisps the total 
amount of butter or cheese produced; ’ s ' 
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Winter Kations fob Milk Oows. 


(I.) FASM IiABQBIiT ARABLB. 

Ca.) Where Mlk U 8oU. 

Lb. Lb. 

1.—66 Swedes. 2.—66 Swedes. 

20 Oat Straw. 16 Oat Straw. 

6^ DeoortioatedOottoiiOake. 4 Omsbed^Oats. 

4i Deoortioated Ootton Cake.. 


(6.) Where Butter ie Made. 

Lb. Lb. 

8.—42 Swedes or Oabbages. 4.-28 Mangolds or Carrots. 

20 Oat Straw. 22 Oat Straw. 

4 Omshed Oats, or S lb. 4} Omshed Oats. 

Dried Ghrains. 64 Deoortioated Ootton Cake., 

5 Deoortieated>Ootton Cake. 


On a farm that is largely arable, roots and straw would be* 
abundant and hay comparatiTely scarce. Bations 1 and 2 
would contain too much swedes to make good butter. No. ^ 
is specially adapted for a light-land arable farm where^ 
turnips would be largely grown, but the straw would 
be short in growth. No. 4 might be used after the New 
Year, when the swedes are finished and the mangolds- 
ripe. It would be suitable also for a farm growing 
plenty of straw, and mangolds and carrots rather thaxk 
swedes. 

(XI.) Fabbc HALOr Ababiod. 


Lb. 

6.-86 $wedds. 

7 Hay. 

14 Oat Straw. 

3| Meal or 4 lb. 

^ Ortadied Oats, 

44 DeoorMoalsed Oottbn Cake. 


Lb. 

6.—80 Swedes. 

7 Hay. 

14 Oat Straw. 

4 Ooooa Hut Cake, 
64 Bean MeaL 



Ootton Oake« 


Lb. 

8.-42 

7 

14 

6 

’ . ' 8 


Swedes. 

Hay, 

Oat Straw. 

DrledvQraixusu 
DeWtioated Oottoa Cake.. 


" ■ , *— 


Am." 

WbMtUMi}. 



^ Of }»7 & day ooald 

WO more complex tbe- 

Hkti 1b€Mt8.ead the 
1:40i'ao’ -hpre ndyen m. fi lw» 

■■■ ■ 



1 i tii .. 
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•once suggests that foods have a si^btle influence on each 
other in the matter of digestibility. It has been discovered 
that starchy matter added to straw reduces its digestibility, 
while oily food, if it does not promote, certainly does not 
•check it. No, 9 consists of foods which are largely grown 
on clays or clay-loams, and is therefore well adapted for use 
on strong-land farms, and it has the merit of not necessitating 
the purchase of any imported food. On the other hand, it 
holds little fet, but contains much starch, and, therefore, in 
accordance with the statement just made, its straw will not 
136 so easily digested as in diets containing cotton or other 
oil cake. No. 6 would suit a &rm having but few swedes 
for consumption, and No. 7 is adapted for spring feeding. 
If the market price of oats were good and maize or dried 
grains were cheap, it might be more profitable to sell oats 
and buy these foods. 


Lb. 

10.—28 
14 
7 
4 
4 


(HI.) Fabm about ontb-thibd abable. 

Swedes, Cabbages or Mangolds. 

Hay. 

Oat Btiraw. 


Ma,e. ■ ) (61b,MidcUiMs. ) f ® 

forjsi,, DeoortilriiedlorJ® ’’ 

Oott<mOafce,f | OottonO«ke.f jg 

On a flirm of which one-third is arable, hay would be 
more abundant than in the case of (I) and (II), while roots 
•and straw would be less so. Consequently, the rations 
included under No. 10 provide for two fodderings of hay 
•and only one of straw, with a smaller quantity of roots. 


(IV.) Gbabs Fabms, 
Lb. 

11.—28 Mangcddfl. 12.—30 

28 Hay. ^ 

4 Deoortioated Cotton Cake. 3 
Lb. 

13.—28 Hay, 

10 Bned Grams. 
i Treaole. 


Hay. 

Bran. . 

Deoortioated Cotton Cake, 


In the c^ of No. 12 a portion of the hay might be chaffed, 
mixed with the bran, moistened with hot water, and served 
m two me^. In preparing No. 13 the treacle ehonld be 
aissolved in 2 gallons of hot water, mixed with the grains. 
;aiid served the next day. e* *«« 

Lb. 

14.-«0 Hay. 

• f Badey, <u Wiieu u«ii. 

: 2 Pea MeaL , ' . i . ; ^ . 

% - i' 

Ope ga^ .Cf Whte«. dwmid' il’ ■ ^ ‘ ‘ '''' 

" " ^ ' ' ■ V . it 11 i 1 
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In reference to Ration 11, 'which is intended for a clay 
farm growing: strong meadow grass, it is suggested that a 
patch of a fe-w acres be ploughed and always kept for 
mangolds. This root can be grown on the same land year 
after year quite successfully; one advantage of such a 
system being that the land is sdways clean and ready for the 
crop to be drilled early in the spring. In these rations the 
lazatiye element is supplied respectiTely by the mangolds, 
bran, treacle, and linseed. Whether the treacle or linseed 
is absolutely necessary will depend on the nature of the hay. 
If “ herby,” that is, containing rib-wort, yarrow, the smaller 
Umbelliferse, &o., it may be sufficiently laxative of itself. 

The complex mixture of No. 14, 'with the oil 
supplied in the cake and linseed, makes it a particularly 
palatable and digestible diet. 

(V.) A Town Daisy, 

Lb. 

16.—24 Hay. 

2 Haue Meal. 

40 Fresh Grams (wet). 

Also rations 12, IS, and 14. 

In town oo'wsheds roots, as a rule, are not used in large 
quantity, if at all, on account of the expense. To keep the 
cows’ relish for their food keen, so that they may be fit for 
the butcher as soon as they become dry, it is the custom, 
therefore, to chaff some portion of the hay, scald or steam it, 
and mix it 'with tbe meal or bran, and thus allow the oo'ws 
two moist meals between the dry ones. Where roots 
are consumed this is not necessary, for healthy millrin g 
cows have good appetites and seem to enjoy thoroughly 
the chewing of long foddw when alternated with juicy 
roots. lUlalt dust is a useful mUk-produoing food for 
mixing -with chaff, with or without pulped roots. 

Maize germ meal and gluten meal are useful foods for 
dairy cows, and may be used in quantities up to 4 or 5 lb. 
per head pw day along 'With cake, Care shouM be exercised 
in purohaedng, as materials sold under these names are found 
to vary gresddy in nutritive properties. They are both 
products of maize and differ ohie^ in the &ct that the 
gluten meal is richer 'in albuminoias and poorer in carbo¬ 
hydrates than the germ meal. 

Fa'tthhp'o RATioirs .roB Adttlx OATam 
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Taries veiy greatly; this fact, together with a similar 
Tariation in the quality of straw and hay, enables farmers 
in some districts almost to dispense with cake and corn, 
whilst those in other districts are compelled to employ 
these foods very largely. In the rations given below swedes 
might be replaced by white or yellow tnmips or by cabbages 
in autumn, and by mangolds in spring. 

The so-called fattening period generally occupies about 
four months, and it is usual to increase the allowance of 
concentrated food as the process continues. The animals 
usually receive about 2 or 3 lb. cake and as much com per 
head per day during the first month, this allowance being 
increased by 2 lb. at each consecutive month, making about 
10 or 12 lb. of mixed cake and com per head per day during 
the last month. In the rations given below the quantities 
of food are about the average for the whole fattening period, 
and are therefore greater than is necessary to start with, and 
less than is desirable to finish with. 

The term adult may here be taken to apply to cows and 
3-year-old bullocks. For such cattle an albuminoid ratio of 
1 to 7 or 8 has been found very suitable, so that 2^ lb. of 
digestible albuminoids and 16 to 18 lb. of digestible carbo¬ 
hydrates would form a good ration. The following are 
arranged on this basis:— 


Oarbo- 

bb. Albds. Fat. 'hydiatea. 

1.—100 Swedes ... ... ... = 1«30 — 10*00 

16 Oat Straw . s=s *21 *08 6*98 

2 BeoortioatedOottonGaikef ^ *88 *17 *38 

•26X2*6=?: *63 

2*34 16*94 


Lb. 

-100 Swedes. 

14 Oat Straw, 

4^ XTndeoortioated 
Cotton Cake. 


Lb. 

3.-66 


Swedes. 

K) Oat StEaw. 

4| Omsbed Oats. 
2 | !Dec(»rtleated 
OottonOaliM. 


Lb. 

-28 

14 

14 


Lb. 

4,-42 Swedes. 

7 Hay. 

14 Oat Straw. 

4 MaiseMeal, or 6 
lb. orashed 
Barley. 

2 | Deeortioated 
Ootton Oake. 


Swedes. 

Hay. 

Oat Straw. 

2 | Cknsbed Grain. 
‘8 . Idziseed Cake. 




Lb, 

-28 

14 

10 

4 


Swedes. 

Hay., 

Oat Straw. 
Ooeoaumt Oake. 
3|'(hushed Barley, 
or 3 lb. Maise 
. Meal. 


Lb« 
7.--80 
8 


Mangolds. 
Hay,. 

Oat Straw. 
4imeatMeal. 


16 


6 ,’—2$ Hay. 



6 Maize Meal, ^or ^ Bailby 
>' or ^ 

r •; ^ i ^ 1 irl 




JM! 



^ 1. t 4-4^^ I 
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Rations 1, 2, and 3 are adapted for farms mainly under 
the plough, the first two being specially applicable to Scot¬ 
land, where swedes and oat-straw possess higher feeding- 
value than is the case further south. No. 4 is for a farm 
half tillage and half grass. Nos. 5 and 6 are for one having 
about one-third of its land arable. No. 7 is for a farm of 
strong land where only home-grown foods are used, and 
No. 8 for a grass farm. As decorticated cotton cake con¬ 
tains a much higher percentage of albuminoid matter than 
any other cake, less of it is required to level up a food 
like straw, which is very deficient in albuminoids, to the 
standard ratio. Being also as a rule somewhat cheaper than 
linseed cake, rations containing it as the chief nitrogenous 
food-stuff can be more cheaply compounded than those 
containing linseed cake. Preference is also here given to 
cotton cake for butter-making rations, as it produces a firmer, 
less greasy, and more palatoble butter than linseed cake. 
For finishing off fat cattle linseed cake, however, imparts a 
“bloom” and “touch” which appear to be incapable of 
attainment with any other food. For this purpose the cake 
used should be specially rich in oil. For cattle up to a year 
old, and sheep up to 6 or 7 months, linseed cake is much 
the safer one to use, nor should cotton cake be given in 
large quantities to cows within 3 or 4 months of calving. 

In barley-growing districts, barley straw would probably 
take the place of oat straw in these rations; not being so 
digestible, as a rule, some allowance can be made by 
increasing the quantity of meal used. In the rapid 
feeding of cattle for the fat nsarket it is more necessary to 
resort to chaffing, scalding, and mixing of foods, than in 
feeding cows for milk; the craving for food is keener in 
the latter than in the former, and fattening cattle are found 
to eat straw that has been ch^ed, mixed with pulped roots, 
and allowed to lie a day before being eaten, or chaff scalded 
and mixed with meal of some kind, and a sprinkle of 
treaclq, better than in the long dry state. Also, where no 
roots are available, some hay-chaff scalded or steamed and 
mixed with the meal or other trough food, and given 
'Sdtemately with long hay, induces the cattle to eat with 
mcnre relidi. Cattle spices or condiments are often used for 
the same purpose. 

‘Sice meal, when genuine, is a sound and economical 
food for fattening cattle, ana snay be used in <mantities up 
to 4 Qr 5 lb. per head per day, alcmg with ciUEe. . Barley 
Ixon.also M ^ is used by some feed^ with good 
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new and separated milk. After the fourth week they begin 
to nibble at hay, and can be well kept on 2 gallons per 
<fey of separated milk to which is added 3 tablespoonfuls 
(2 oz.) of cod liver oil. At 10 weeks the oil may be 
discontinued, and the“ calf will then have to depend mainly 
on the carbohydrates of the hay for the heat and fat- 
producing matter of its food. A little linseed cake, meal, 
and pulped swedes in winter, or grass in summer, should 
gradually be introduced, so that at 6 months old milk may 
be altogether discontinued if necessary. The calf will now 
thrive well up to a year old on 1 to lb. of mixed 
linseed cake and meal, 4 lb. or more of hay, and 3 to 10 lb. 
of swedes (or grass in summer) a day, which will give an 
albuminoid ratio of 1 to 4^ or 1 to 5 according to the 
proportion of hay and roots eaten. On milk-selling and 
cheese-making farms, however, separated milk is not 
available, and recourse has to be had to milk substitutes or 
calf-meals to rear the heifer calves intended for breeding. 
There is no difficulty in compiling from our food table a 
meal that shall closely resemble milk in its digestible 
constituents, but it cannot be done without at the same 
time introducing a much larger amount of indigestible 
matter than occurs in milk; this, and the question of 
choosing meals that will agree with the calf^s stomach, 
constitute the practical difficulty of rearing calves without 
milk. 


Calf Meals. 

The foUowii^ mixtures have proved to be good milk 
substitutes, giving an albuminoid ratio about the same as 
that of new milk:— 

1 .—^Linfleed Oake Meal, 14 parte by weight. 

Onuhed Idnseed 5 „ „ 

Wheat Flooj 2 „ „ 

Loonet Beau Meal 2 „ 

This may be prepared by mixing 3 lb. with 5 qts. of boiling 
water and a sprinkle of salt, say i oz., for the day’s allowance 
of one calf—given at three m^ls under three months old, 
and at two meals above that age. 

2.—Linseed Cake Meal, 2 parts. 

Oraahed Linseed 1 ” 

3 lb. should be mixed -with 5 qts. of boiling -water over night 
and ^ired and boiled fw 10 minutes next morning, and 
then served at three or two mrals with salt and 2 oa. of sugar. 


Where a Sb» 11 quwtitj of senaxated » skim milk Is awdl- 
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In this case 2i lb. should be scalded over night -with 5 pints 
-of boiling water, and boiled for 10 minutes next morning ; 
5 pints of separated milk should then be added with about 
\ ox. of salt and 2 oz. of sugar; this will suffice for one calf 
■for one day. 

Weaners on grass require no more than from ^ to J lb. 
mixed linseed cake and meal each per day in addition to 
.grass to keep them in good thriving condition. 

Yearling bullocks that are intended to be house-fed for 
early beef of, say, about 8 cwt. live weight at about 19 
months old, should have the diet recommended for calves 
rising a year old, steadily increasing until they finish 
with two-thirds of the ration of a full-milking shorthorn 
-oow. The same feeding is suitable for fattening Irish 
heifers. 

At about 15 months old the fattening yearling would in 
this way be receiving a diet like No. 4; and at 18 or 20 
months of age, when finishing for the butcher, a ration like 
No. 5 would be suitable. The albuminoid ratio in both 
■oases is about 1 to 4^. 

4.—31 lb. Swede*. 6.-87 lb. Swedes. 

7 ,, Hay, 10 „ Oat Ststaw, 

8 ,, Oat*. 8 „ Main, Barl^T) or 

Wheat. 

8 ,, Idnaeed Oake. 8 „ Linseed Oaks. 

2 ,, Deoortleated Cotton 
Oake. 


Yearling store bullocks and heifers turned out to grass in 
the spring require no extra food, but should come in full of 
flesh in late autumn. For wintering yearling stores a liberal 
nllowanoe of turnips and straw, with from 2 to 4 lb. per day 
■each, according to size, of mixed decorticated cotton oake 
nnd meal, should be given in order to produce well-grown 
*nd “fresh” beasts for the spring store sales. If, however, 
they are intended for the mt market in the new year, 
when close upon two years old, they will require more 
liberal feeding, and by the b^lnhli* of December will 
pay i^or a ration of flve-sixtlis.mat of a oow in full milk 
.©ukfiias!'- ' 


-48 Ih, Bwcds*. 


Ti-^Ib. OabbSges or 8 .— 881 b. Hssgoldi. 


tellmXiir- 


ror^-' 


il|U’ 

i 


. ^ . . - - - , - , 

!! 1 • Sv I 8 lb. Crashed Oat*. 

tsijcM that vrinte^ feeiMihg is 
ttiost part form 


18 if OatStraVe 
4 „ Oroahed Chita 
41,, Deoortioatedi 
OotttonOafcaw 

a lb. OniBbad Oatn. 
a „ Dvied G'raiaii. 
i „ ];4ixuMed« 
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Eations fob Shhbp. 


In Scotland and over a large portion of the north and 
west of England ewes wintering on grass require no moro 
than a rack of hay, and generally get mangold and turnip- 
tops thrown out to them, and are run over the root land, 
after the roots have been pulled and carted ofiE, to clean up 
small ones and stray leaves. As soon as they lamb they 
require a ration with an albuminoid ratio of about 1 to 5 or 6 
to keep up their milk supply and flesh. This is generally 
provided in the first three months of the year by means of 
swedes or mangolds, bean or pea straw, or mixed hay and 
straw chaff (oat or barley) and peas, linseed cake, oats, 
bran, &c. 

The following rations supply the requirements of seven 
ewes for one day, or one ewe for a week; the quantity 
and quality of the digestible matter is almost the same 
as that of the cow rations, but as the ewe will get nearly 
sdl her water from the roots supplied, something like 
three times as many are given her for a week as to a cow 
for a day;— 


Lb. 


Albds. 

Fat. 

Carbo- 

hydratesi 

1.-120 

Swedes. 

= 1-66 


12-00 

6 

Hay and Straw Chaff ... 

= *17 

•04 

1-98 

'5 

Linseed Cake ... ... 

= 1*44 

•40 

1^49 



3-17 

•44 X 2-6 

= 1-10 

16*84 


Lb, 

2.—120 Swedes, 

3 Pee Straw. 
3 Hay. 

6 Peas. 


Lb. 

8.^0 Hangolds. 

6 Hay. 

S Oats. 

5 Bran. 

2 Beoortioated Cotton Cake. 


■When the ewes and lambs are put on a good spring pasture 
they no longer require trough feeding; but ^ould they be 
inclined to scour it would be well to continue oats for a 
while. As the ewe’s milk diminishes the lamlMi should be 
kept progressing after July with about a pound of linseed 
cake or cracked peas to every seven lambs per day. When 
ewes or lambs are placed on clover aftermath &ey fatten 
without auxiliary food. 


In the case of the various ^*Down” breeds of .sheep in 
the south of England, lambing usually takes pjsce in 
January. After lambing the ewes and lambs ate lolled on 
' yoojB, and the ewes are allowed about 1 to li ItJ.l Sl4$|eln 
f meadow hay per day, told about the ' 

leonoentrated food, ixmstetnag, say^ of Uhneei^ 1 


lit 
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pollards, or dried grains and oats. During the spring months 
the sheep are folded on rye, trifolinm and rape, mth an 
allovrance of mangolds. In snmmer the fold 'will be vetches 
and rye grass, and in autumn rape, with a run each day on 
old leys. As the lambs become independent of milk, the 
allo'wance of concentrated food to the ewes is gradually 
dropped. Dried grains is an excellent food for ewes, and 
an admixture of malt dust with hay chaff not only 
-supplies extra nourishment, but also renders the chaff more 
palatable. 


FATTHNrS& SHBHP. 

The following points should be considered in the success¬ 
ful feittening of sheep:—(1) A mixture of two or more 
concentrated foods is better than one concentrated food 
alone; (2) The allowance of cake and com should be 
graduidly increased as the fattening process continues, 
oommenciug with, say, 2 lb. per head per week, and 
finishing with, say, 6 to 10 lb. according to the size of the 
sheep; (3) A monotonous diet should be avoided, and this 
refers to both green food and trough food; (4) The greater 
the amount of bulky food consumed, the more rapid and 
economical -will the fottening process be. 

Hoggets (tegs) are extensively fattened during the “winter 
on turnips or swedes, and experience has shewn that the 
fattening is done much more economically, and with fewer 
losses by death, when dry foods are given with the roots, and 
the roois are cut and measured out to the sheep. The cutting 
of roots is a much commoner practice in the north than in 
the south. 

You33g sheep fattening for the butcher usually consume 
from 100 to 160 lb. of roots or green food, such as cabbages 
or rape, per head per week, and from 3 to 8 lb. of hay, or 
hay and straw. The consumption of concentrated food 
varies from. 2 to 10 lb. per head per week, being on the 
average sd>out b lb. The following is a typical weeMy 
ration for a fattening sheep belonging to one of the larger 
breedci such as Hampshire Down or Leicester. 
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The following are examples of suitable mixtures of 
concentrated foods to be given along with green food 
(including roots) and hay, or hay and straw. The quantities, 
are suitable for one sheep for a week, on the average of 
the feittening period. 


ii 

{I 


11). Maize. 

„ Beoorticalied Cotton Cake. 

„ Dried Q^raina, 

„ Deoortioated Ootton Cake, or Linseed Oake, 
„ Malt Dnst 
„ Maize, or Barley. 

„ Deoortioated Ootton Oake, or Linseed Oake, 

...Wheat, . 

” (1 it Midt Dust. 

„ XJndeoortioatea Ootton Oalra. 

.1 Peas. 

„ Dried Gxains, or Ooooa Nut Heal. 


"V^ere sheep are growing rapidly, and at the same time- 
pntting on flesh—snch as is the case with ram lambs to be 
sold for service at about eight months old—there must be- 
plenty of -variety in the diet, and the trough food must be 
rich in flesh-forming material. A good mixture for this- 
purpose is linseed cake and peas, with or -without malt 
dust. 


cert^n parts of Scotland sheep are regularly fattmed 
-without the addition of hay or straw to the ordinary diet 
of turnips md cake, Ac. The high quality of the roota- 
^o-wn in these districts largely accounts for the success of' 
this sys^. ’V^ere there is a good market for hay, a 
modmcation of the system could be followed in other parts 
of the countiy by substituting dried grains for a portion of 
the hay, or by giving dried grains and straw chaflE instead 


Rations fob Ftos. 

The following ^tures of food rations have been used 

18 to 20 weeks, and making from 16 to 18 steji^ dressed 
w^hi ^h has an albuminoid ratio of approximatelT 
L^- coiisisia of food-siufb ordinariljT used^ 
feeding to meet varying farm conditions. 13ie drilv 
allowance wiH be regulated by the age and size of the pi* ^ 
1, 6 lb. of m aiz e meal to 1 gi^on of seiauraMi t t - 

9. 3 lb. of maize meal to 1 ib. of pea meoL , , ^ , i 

3. 3 lb. of mfildlbi^ to 1 lb, of pea maid. <. ' i / i 


separated milk. , . 

3. 3 ib. of oats, Ub. pea :il^ 


\ 1 1 
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serving. The pigs are fed three times a day with, as mnoh 
as they will “ clean np ” each time. 

. In many parts of the country the most saleable pig is one 
weighing about lb., or 8 scores d ead weight, a nd this 
sho^dbeattaineo^en the ammaTls abouty inoh lh B old. 
The pigs are weaned at about 2 months, ana for tie next 
3 months are kept in rapidly - growing store condition. 
They should be given cooked roots or vegetables of some 
sort every day, and in addition should receive a thin wash 
comprising a fair proportion of flesh-forming matter. The 
diet should have a ratio of about 1 to 4^ or 5. 

The following are examples of suitable mixtures of foods 
for pigs after weaning:— 

1. Separated milk or butter-milk, barley meal, and bran 

or pollards. If 1 gallon separated milk be allowed, 
the meal and bran would be mixed in the pro¬ 
portion of 5 to 1. 

2. Separated milk or butter-milk, maize meal, and bean 

or pea meal. With 1 gallon separated milk the 
noaize and bean meals would be in the proportion 
of 4 to 1. 

8. Separated milk or butter-milk, maize meal, and 
wheat meal, the meals being in the proportion 
of 3 of maize to 1 of wheat. 

4. Whey or house wash, barley meal, and bean or pea 

meal. With 1 g^lon of whey the meals should 
be in the proportion of 2 to 1. 

5. Whey or house wash and ground oats. 

6. Brewers’ grains (fredi), barley meal, and bran or 

pollards. 

Oompared with whey, separated milk and butter-milk are 
both rich in flesh-forming constituents. A mixture of whey 
and maize meal would be quite unsuitable unless fortifled 
by, SB>7, bean or pea meal. 

with regard to the quantity of food re<raired, young pigs 
of 3 or 4 months old will consume abont^ lb. of day- mod 
per 100 lb, live weight per day. This quantity of dry food 
would be supplied by 1 gallon separated milk and about 
81b.bftiieal. " 

Aflbr pigs have attatusd the age of about 5 months the 
f ^ anuore ftnMing nature, and from this time the 
oonilhuas till idle animals are slaughtered 
? ai<>hth». Tlie quaati^'tif food'reqWrud 
■^labiw. % ib^ ;(iiyieedinir snbiilstnee ^ per 

4 'fate. 

' diet- ^ 
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ratio not 'wider than 1 to 6. The allo'wance of meal should 
be gradually increased, and the food should be given of 
thicker consistency as the fattening proceeds. A pig of 
160 to 180 lb. live weight -will require about 6 lb. of 
meal per day, or its equi-ralent in meal and dairy refuse. 
The following are suitable daily rations for pigs of 
this kind:— 

1. 5 lb. barley or maize meal, 3 lb. potatoes, 1 gallon 
separated milk or butter-milk. 

n 2. 6 lb. barley or maize meal, 1 gallon separated milk or ■ 
U butter-milk. 

3. 4 lb. barley or maize meal, and 2 lb. bean or pea 

meal. 

4. Equal quantities each of bean, maize, barley, and 

wheat meals. 

5. Barley and wheat meals in the proportion of 5 or 6 

of the former to 1 of the latter, -with separated 
milk or butter-milk, and in the proportion of 3 
or 4 to 1 with whey or -wash. 

Pig-sties should be kept 'warm and dry, as the pig is very 
susceptible to cold or damp. 

Well-bred pigs slaughtered at, say, 8 or 9 months old "will 
weigh usually about 200 to 212 lb. live weight, and they will 
yield 75 to 80 per cent, of carcase meat. 

It is considered that a pig thriving well should yield 
about 11b. of dresse d meat for every 5 lb. of meal con¬ 
sumed. ^ -—— 


Rations fob Hobses. 

In -Erance and Germany experiments have been conducted 
for the purpose of ascertainingr what constitutes a bare 
maintenance diet for a horse of 1,000 lb. weight when 
absolutely at rest; and it -was found that 8 lb. of dige^ble 
matter, with an albuminoid ratio about 1 to 8, was 
euldeient. Good hay alone will give this ratio. As, however, 
in practice there are but few days in which fiam hroi^es will 
be kept entirely in the stable, and cart horses are ususdly 
heavier than 1,000 lb., we may take 10 to 12 lb. of digestible 
organic matter as about the maintenance diet of a farm 
horse when not at held work or carting, A heatry 
farm horse at ordinary work will require si ration 
supplying about 27 lb. total dry matter. The ipoct should 
contain, say, 2 lb, of digestible albumiaoids and. lb., lof 
digestible_heat fonnerB, smd should have a r4lp|a‘ ^ |i|)^ I 


to 7^. The quantity of food requir^ 
calculated from the assumption that i^yl 
about 85 per cent, and " ‘ 

; . . i' . ' i : U ‘ 
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The follo\?itig is probably the simplest example of a daily 
ration for a farm horse ;— 

Lb. 

1.—20 Hay . 

12 Oats . 




Carbo¬ 

■AIMS. 

Fat. 

hydrates. 

1-08 

•20 

8*14 

•96 

•48 

5*69 


•68X2-5 

::=:1*70 

2*04 


15-63 


Allmminold ratio 1 to 7*6 


As a rale, however, a simple diet like the above is not 
the most serviceable. With a more complex diet the 
animals will be foimd to thrive better, and in many cases 
also the expense is rednced. 

It is economical to chaflE hay for horses, as they frequently 
waste it by littering when supplied long in the rack, 
though possibly a horse given to bolting food would chew 
it better in the long state. All com should be crashed or 
bruised. The feeding should take place regularly with 
avoidance of long fasts. Occasional changes of food are 
advantageous, and during busy times when horses are 
working long hours at heavy work the diet should be of a 
concentrated character, as horses do not derive the same 
amount of nourishment from bulky foods that cattle do. 
In the neighbourhood of London, where farm horses are 
frequently engaged almost continuously in carting hay and 
straw to market, it is not unusual to allow as much as 
25 lb. per head per day of oats, with only a small quantity of 
hay ohafE. A mixture of maize and beans in the proportion 
of 2} of the former to 1 of the latter gives about the same 
albuminoid ratio as oats, and it will be found that 15 lb. of 
the maise>beans mixture affords the equivalent amount of 
nourishment to 19 lb. of oats. 


The following are examples of suitable daily rations for 
farm horses at average work 

■Lb. Lb. 

'B«y. 8.4>12 Hay. 4.^—18 Hay, 

KlWi or partly 6 Oat Straw. 12 Oata. 

. jSaxlM. 6 OatB. 2 Beans, 

"‘iSa.; 6 Maiaa. 

.^Mas;. ' '8 Beans. ^— - '■ 

i' - ■* 1 ^ ' 

W h bbrse, at the busiest time of the year 

' j ■" ' 

IllfU''' 



* 

^ H«iy. ' 

!: II;.: “ , ■ 


a itolUEMSiCV 
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Farm horses fed on oat straw and oats alone—^the plan 
followed in many northern and western districts—require- 
a very variable quantity of oats, depending upon th©^ 
character of the straw, which in some localities has a 
high nutritive value, whilst in others its quality is very 
low. In any case the oat straw is given ad libitum^ and 
the quantity of oats required to supplement it will vary 
from 14 to 2A lb. according to the quality of the straw, the 
quality of the oats, the size of the horse, and the character 
of the work to be done. 


Horses that are not at work can be maintained on hay 
alone. Such a diet, however, fails to keep up that 
hard condition which is necessary if the horse is to be¬ 
fit for work when called upon. A suitable ration for an 
idle horse is:— 

Lb. 

6.—8 Oat Straw. 

6 Hay. 

5 (or Maize and 
Barley) 

2 Beans 

Carrots, swedes, .and mangolds are much relished by 
horses; they are very suitable for idle horses, but to those 
in work they should not be given in quantities greater 
than about 8 or 10 lb. a day, A sick horse will often 
be tempted to eat a few carrots when it will touch no 
other food. 


I or 8 lb. Oats. 


Mares suckling foals find all the nourishment they require 
in an early summer pasture; should an indoor ration 
be required for a mare with a foal, the following is a- 
very suitable one, the albuminoid ratio being abotft 
1 to 6-3 

Lb. 

7.—21 Hay. 

^ HaizeMoal. 

5 Oats. . 

8 Bran. 

3 Beans. 


Half the hay n^ht be given long, the other hWf etonld be- 
ehaffed and ndxed 'niih the maize meal and bran damped, 
and the oats and the crashed beans given dry. In feeding- 
JiOTBes it is a safe role to remember the sa^ng.' ** eM oats. 
oH hay,' and old beans long crowed.” 

The foal 1(111 graze vrith the mare and sooh c 
any indoor fiood {die may be g^ing, and thnsi 
for -weaining. 'When yreaned it shoxdd get 
food, oonsistiinr of 4Ib. not. llh 
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day time, and in a shed or well-aired loose box at night 
when broi^ht in at night it should be supplied with a rack 
of hay and one of the following trough mixtures :—(1) 1 lb. 
of oats and ^ lb. linseed cake, or (2) i lb. oats, 4 lb. bran, 
and J lb. crushed beans. The oats should be crushed or 
bruised. 

4, Whitehall Place, London, S.W., 

February, 1903. 

Eevised, October, 1908. 


/ 



<md FiaJieries wonM U glad if 
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BOARD OF AGRICULTURE AND FISHERIES. 


The Use of Artifloial Manures. 


Some of the points that a farmer may -with advantage- 
consider in pnrdiaeing artificial mannres are set forth in 
Leaflet 73. The present leaflet is designed to supply 
practical information in regard to the use of these 
substances. 

In reading the following general recommendations as to 
manuring, the reader should bear in mind that, though the 
advice offered may be serviceable in the majority of cases, 
it will not be applicable to exceptional circumstances. 
Farmers who manure on general piinciples wUl, no doubt, 
usually be right, but those who are dealing with soil of an 
excepiaonal character, or with a farm that has been m a na ged 
in an exceptional manner, may be led very far astray by 
blindly following general principles. The manuring of 
meadows may be tal:en as an example. The teachings of 
Bothamsted, and of several other experimental stations, show 
that, as a rule, potash is a most important ingredient in a 
manurial mixture, and yet there are cases where this 
substance does haurm rather than good when used for 
meadow hay. For the turnip crop dso potash is usually 
necessary, and its use will leave a profit, though it cannot be 
said that, in many cases, its presence or absence is a matter 
of vital importance. There are cases, however, in which 
potash is the most important element of all in the treatment 
of this <»op; so much so, indeed, that the most liberal 
applications of nitrogen and phospi^tes may be absolutely 
without effect if unsupported by potash. 

It is, therefore, the first duty of a &rmen to ascertain 
what &e manurial requirements of his own particular 
holding may be. And not only so, but, if his land be variable 
in diaracter, he should take steps to become acquainted with 
the peculiaritieB of every field. To rest satisfied with less is 
to ocmduct his business in a haphazard fashion. His practice 
may be right, but there is a great chance that it will be 
wnmg, and a serious error in judgment may rSsult in heavy 
pecunia^ loss. To some it may seem an extreme reeom- 
mendaiion to make that every farmer should be an experi¬ 


menter, but nothing less will meet the necessities oz the 
cSae. What with the extra labour invpivied Ih. mes^suring 
aud weie^iiing, and die loss in yield s^e !t|iq 

of treatment may entail, expetiSmeMlh^ done 

Without expense; but for onUnaiy: ,five 

ijOulKlBwlflgoa long - 

ilitM''';':’'- M -MiHi* 
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that may be worth many times this sum. The land mnst 
be measured, and the manures must be weighed and properly 
mixed and applied, and though the experiment cannot be 
said to be complete till the produce has been weighed, an 
experienced farmer can often estimate with the eye with 
sumcient accuracy what the result of his experiments has 
been. 

The set of experiments known as “ The Eight Plot Test ” 
is that which gives the greatest amount of information for 
the number of plots involved. It supplies four answers to 
each of the three tmestions : Shall I use (a) Nitrogen P 
(b) Phosphate F (e) Potash ? It may be carried out with 
any nitrogenous manure (e.g., nitrate of soda or sulphate of 
ammonia), with any phosphatic manure (e.g., superphosphate 
or basic tuag), and with any potassic manure (e.g., kainit or 
sulphate of potash). Suppose that the first-mentioned of 
each of these pairs is employed, and that the crop is turnips, 
the eight plots may be treated per acre as follows :— 

1. No manure. 

2. 1 owt. nitrate of soda. 

3. 5 cwt superphosphate of lime. 

4. 8 owt. kainit. 

5. 1 owt. nitrate of soda and 5 owt. superphosphate. 

6. 1 owt. nitrate of soda and 3 owt. kainit. 

7. 5 owt. superphosphate and 8 owt. kainit. 

8. 1 cwt. nitrate of soda, 5 owt. superphosphate, and 
3 owt. kainit. 

When the orop is mature, it will be possible to ascertain 
the effects of nitrate as follows :— 

Compare Plots 1 and 2 for the result of using nitrate 
alone. 

Compare Plots 3 and 5 for the result of using nitrate with 
superphosphate. 

Compare Plots 4 and 6 for the result of using nitrate with 
kainit. 


Compare Plots 7 and 8 for the result of using nitrate with 
bo& superphosphate and kainit. 

Similar infonnation may be got for superphosphate by 
taMug the plots as follows:—1 and 3,2 and 5,4 and 7,6 and 
8; and for kainit by taking Plots 1 and 4, S and 6, 3 and 7, 5 
and 8. By ottitting three plots (2,3, 4), and having only five 


(1,5. 6, 7, 
purpi^ 
(a) of i 
of 



isfcormation sufficiently serviceable for most 
be abtaioed, for the test will show the effect 
.Otal mixture Plots 1 and 8), (5) 

(compare Hots s and 7), (e) of omitting 
'Plots 3 and 6), (d) of omittiLng potash 
e^d 5). By adding a few plots to eiwer of 
ilfiiOnta^ information may be got in regard. 
1 if nitrogen, phosphate, or potass and, 
quantity. Each, plot should be 


iHiii....... 
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Fnrtlier information as to experiments of this kind is given 
In a pamphlet* which may be obtained free on application 
to the Secretary, Board of Agriculture and Fisheries, 
4, "V^itehall Place, London, S.W. 

Ma/nurial Treatment of the More Important Crops, 

The basis of all systems of manuring should be dung. 
This does not mean that this substance should be applied 
eoncurrently with artificial manures, but merely that land 
from which crops are taken should periodically receive a 
fair dressing of this fertilizer. Where straw, hay, and roots 
are consumed on a farm, enough dung will be produced to 
allow of about one-fourth or one-fifth of the area of arable 
land and meadows being dressed annually with 10 to 15 
loads per acre. As regards the arable land, the dung is 
applied in some districts to the roots (North of England, 
Wales, Scotland), in others it is given to the wheat (where 
hare-fallowing is practised), while elsewhere it may go on to 
the barley stubble for the seeds hay (Suffolk), or be used in 
other ways. Although on land that naturally grows stroi^ 
straw the supply of dung may alone‘maintain a farm in fair 
fertility, it seldom, if ever, happens that the home-made 
supplies suffice to produce maximum crops throughout a 
rotation. For this reason it is found to be profi^ble to 
purchase artificials, which, however, should be regarded as a 
supplement, not as a substitute, for the natural fertilizer. 
The larger crops that these artificials produce mean, of course 
—if the crops are consumed at home—a larger dung-heap, so 
that when once a farm has been brought up to a high state 
of fertility it is prudent to curtail the manure bill. 


Cereals, 



Wheat, receiving 10 loads or upwards of dung per acre 
seldom needs artificials, and the same is usually true where this 
crop follows a well-dunged root crop, or a good clover root. 
Where artificials are used, nitrogen is the most important 
element, and, as wheat usually occupies i^ng land, xdtrate 
of soda (1—2 cwt. per acre) is preferable for use in spring 
to either sulphate of ammonia or organic manures, ^me- 
times it is desirable to help a w^kk plant in autumn, and 
then 1 cwt. of sulphate of ammonia or 2 cwt. of rape dust 
•or fish meal may be used. The residues from applications 
of phosphates to the root crop usually make the direct. Use of 
such manures for wheat unnecessary ; but' there are nmny 
exceptions to the rule, and^ especially on the lighter dlasE^s 
of wheat soUsi, and in late districts, b£ 

superphoephate applied in autumn, 
find hastodng maturity, may j is 

seldom of imiimanee H ^e mwu^l H 

r * ^*^^*^**^ IM: 
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Barley responds readily to nitrogenous dressings, but as 
it is easily laid, and is o:^en put in 'srith “seeds” which 
thrive best under a light crop, it is not often top-dressed. 
Moreover, barley generally follows a well-manured root crop, 
often folded with sheep, so that the land is in good con¬ 
dition. It is also to be remembered that the grain is apt to 
be homy or flinty when too much nitrogenous manure is 
applied, so that an increase in yield may be more than 
discounted by a reduction in quality. A fine sample of 
barley, though a small yield, is often got after a wheat 
crop, largely because the soil is thereby to a great extent 
depleted of its surplus supplies of nitrogen. 

If the field is in low condition, and especially if a short- 
stemmed, stont-strawed variety is grown—^more particularly 
in a district where the best class of brewing barley cannot 
be hoped for—a moderate dressing of nitrogenous manure 
may be given; and, as barley soils are usually light, sulphate 
of ammonia (1—1 cwt. per acre) will suit better than nitrate 
of soda. To improve the qqality, though also to add to the 
bulk, both phosphates and potash may frequently be used 
with advantage, but it is very necessary for the farmer to 
determine the point by experiment. On typical barley soils 
dissolved bones and Peruvian guano are ^so suitable. A 
barley manure may therefore consist of about (per acre) :— 
3 cwt. dissolved bones 
tyr Ijjf cwt. Pemvian guano 
or f cwt. sulphate of ammonia, with 

2 cwt. superphosphate, and 

3 cwt. kainit. 

All may be applied with the seed and the last three may be 
mixed immediately before application. 


Oats are often grown on the poorest classes of tillsgeland, 
and, moreover—coming, as they do in many oases, before 
roots, and therefore removed as far as possible from the point 
in the rotation when dung is used—^they find but small 
supplies of food in the soil. They are frequently sown after 
land has been some years in grass, and when, consequently, 
there is a tough sod; and a heavy straw crop can do much to 
mellow the soil and make it work down kindly for the 
following root crop. If, as is often the case, oats are grown 
in. a dantp ^district, sulphate of ammonia (say 1 cwt. per 
acre) may bis psed. In other oases, and eepeehdly if a weak 
plant hi to he helped by top-dressing, nitrate of soda 
’ will' be more sarvioeable. Phosphates 

lyj , add . much to , the bnlk, but they will 
tpa^what earUrn', smd in a typical oat district 
‘ iwoe. Two ewt of buperpho^hate may 
> used -stith adtiatagei wy on vuw Ug^t 
f. potash trill i^y on Ihis ojrop. , 
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Experiments which have been carried out in various 
parts of the country tend to show that for use on cereals the 
two new nitrogenous fertilizers, calcium cyanamide and 
nitrate of lime, are about equal in effect, weight for weight 
of nitrogen, to nitrate of soda and sulphate of ammonia. On 
soils deficient in lime, calcium cyanamide should be used. 
It would be more suitable than sulphate of ammonia. 

Rye is usually grown on the lighter and poorer soils and 
may be treated as for oats. 

Maize is now grown to a considerable extent for fodder.* 
It should either follow a well-dunged root crop or receive 
a moderate direct dressing of dung, the land being generally 
prepared as for roots. In either case the artificials may 
consist of 1 to 2 cwt. of nitrate of soda or sulphate of 
ammonia, and 2 to 3 cwt. of superphosphate. 

In the absence of farmyard manure artificials alone may 
be employed, the dressing per acre consisting of 1 cwt. 
sulphate of ammonia, 3 cwt. superphosphate, and, on light 
soil, 3 cwt. kainit, applied before sowing; a month later 
1-2 cwt. nitrate of soda should be given as a top dressing. 


Orem and Boot Crops. 

Mangolds : the basis of manuring for this crop should be 
10 to 18 tons of dung per acre, applied in autumn if the land 
be clean, or in spring. Supplementary to this manure 
nitrate of soda is the most important artificial, and of this 
1 to 1^ cwt. per acre is the normal allowance, though up to 
4 cwt. has given good returns; half may be given at the 
time of sowing and half as a top-dressing a week after 
thinning, or later. Three cwt. of superphosphate, and 3 cwt. 
of kainit should be given at the time of sowing. Half the 
nitrate of soda and the whole of the superphosphate may be 
replaced by 3 cwt. of dissolved bones. If basic slag be used 
in place of superphosphate, it should be put on broadcast in 
February. One of the most conspicuous results at Rotham- 
Bted consists in the superior action of nitrate of soda as 
compared with ammonia salts on this crop. Under some 
circumstances, however, sulphate of ammonia may do better. 
Each farmer should determine for himself which of the 
manures suits his land best Salt Bometiane»'*acts well on 
mangolds, and 2 to 3 cwt. per acre may be given. 

If the crop be grown without dung, the artificials above 
indicated diould be increased by one-hidf, and may some¬ 
times even be doubled.t 


Turnips, Swedes, and Ktibl EaM, may^ in ^eral, 
be treated like mangolds, except that they nlX^?get so 
much dung or nitro^n, but they should 


* See Iieaifiet Ko. 7S of fot> 

t See eOso Leafieti Ko- li69 

Ijlljiiifiiiiiii'iiiiiiitiliiiiW 
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more phosphates. If 10 or 12 tons of good dong be used 
the supplementary artificials need not exceed ^ owt. nitrate 
of soda and 3 cwt. superphosphate. Even this moderate 
allowance will often foil to pay directly, but the super¬ 
phosphate will have some influence on the next crop. If the 
land be very light, kainit up to 3 cvHi. per acre may be used, 
not so much for its effect on the roots as for its influence on 
, th« dover that may follow. 

In the absence of dung these allowauces should be at 
least doubled; or, better still, 1 cwt. of sulphate of ammonia 
may be applied with the seed, and cwt. nitrate of soda 
may go on a month later as a top-dressing. If the land be 
very light, fish meal, rape dust, or dissolved bones may 
partiy replace the more soluble substances. If the land be at 
all disposed to Finger-and-Toe* it is well not to use eitlier 
superphosphate or dissolved bones. An equivalent expen¬ 
diture on basic slag (or bone meal, very finely ground if the 
land be sandy) will, on such land, produce a sounder crop. 
Precipitated phosphate is also an excellent fertilizer under 
these circumstances, but it is not always easy to procure. 
Potash in some form is usually necessary in the absence of 
dung, and in many oases it is absolutely essential. Four or 
5 owt. of kainit, or a corresponding quantity of sulphate or 
muriate of potash, will usimly suffice. If part or all of the 
crop is to be folded on the land, the soaanurial treatment may 
be less liberal. 


Rape, Thousand-headed Rale and Mustard, 
speaking generally, require more nitrogen and less phos¬ 
phates than the last-mentioned crops, but on fen land the 
nitrogen need only be used sparingly. As these crops are 
generally consumeid where they grow the land need not get 
&tmyard manure. Rape sown on stubble may get 2 or 3 owt, 
of superphosphate per acre. 

Oahhagres are treated in a variety of ways, but as a rule 
they should Mt a liberal dressing of dnr^i* together with 
8 or 4 owt. of superphosphate sma as much kamit. When 
the plants are fairly established, 2—8 cwt. per acre of 
pitrafe of soda, applied in ‘^pinohes,’’ or by means of a spooxL 
round the base of eaoh'Separate plant, should be given. This 
is a somewhat slow prooesa but to broadoairt nitrate on a 
crop, where ihe plaofs may be two or three feet apart, must 
be>iste(Ml oifmantmo. 

'(torth so mudh more than an equal 
ini<mld be mote liberally treated as regards 
btditiaiy oirtmmstasQdm farmyard manicre 
shotild bb* the bad& supplemented 
itMha md' quantity of artiaeials as in; tlm 
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Kamit is not the best potassio snannre for potatoes, stilphati 
and mnriate of potash proving superior in tlioir eflEeots boft 
on qtiantity and quality. 

If there is abnudance of organic matter in the soil, as, foi 
instance, when potatoes are taken after a two or three yean 
ley, artificials alone will, in many oases, grow a full crop oi 
potatoes. 

In view of the valuable nature of the crop, and especially 
in the case of early potatoes, farmers can not only afford 
to manure liberally, but it will also pay to compound 
more complex mixtures than in the case of less valuabl* 
crops. The following mixture has given excellent rosultii 
and will be found generally serviceable:— 

j cwt. nitrate of soda. 

1 cwt. sulphate of ammonia. 

Z cwt. dissolved bones. 

2 cwt. superphosphate. 

1 cwt. sulphate of potash (containing about 50 per cent^ 
potash). 

It would be an improvement, though involving a little 
more trouble and expense, to use only J cwt, of nitrate of 
soda and J cwt. sulphate of ammonia, and to add J cwt. of fisl^ 
guano, and i cwt. of Peruvian guano. Five to 8 cwt. peid 
acre of such a mixture may be used with, or double ttda 
quantity without, a liberal dose of dung. 

(See also Leaflet No. 173, Potato Grotving.) 

Carrots and Parsnips are usually grown on light or 
peaty land, and a good artificial mixture would consist of 
1 cwt. of sulphate of ammonia, i cwt. of superphosphate, and 
4-6 cwt. of kainit. Whether farmyard manure should be 
directly used will depend on the character of the laud and its 
previous treatment. 



For 50 miles round London, and also in other parts of the, 
country, soot at the rate of 5-10 cwt, per acre is largely; 
urod, especially on crops that are apt to suff^ severely' 
from the attack of insects and slugs, s.p., cabbages, ^ 

cawots. Soot supplies nitrogen, of which about 5 bwt of soot i 
hold as much as 1 cwt. of nitrate of soda s besides agl 
an insecticide and fertilizer soot darkens the soil, andSom I 
the point of view of temperature this is often an advantt^. j 
Legtmihowt Orops^ \ 

Beans and Yetohes often receive dung, but 
this substance will markedly bene^t such Crops, it can 

employed !oaieJrt<d»s, la an 
artificial mixture for these and otiier legdnte»us‘ 
nitrogen should be omittec^ not be^lwe 
in^rativa, but simply because ^ 

Bumoiently well without it. ““ 
phosphate, or basic shg, and, .; 
equal menej^ value orsemii 
usuill;^ prove a serviceable'^ 
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Peas should receive no dung, partly because its nitrogen 
induces thegro'wth of weeds, which are not easily kept down 
in this crop, and partly because it forces a rank growth of 
straw and retards the filling and ripening of ilxe pods. The 
phosphates reconunended for beans and vetches may be used 
•on peas, while the potash—^peas being generally grown on 
■light land—may be somewhat increased. 

Beans, vetches and peas are all lime-loving crops, and for 
this reason basic slag is well suited to their requirements. 
On soil poor in Jims dressings of lime will produce a good 
effect, but it is better only to grow these crops on land 
■natundly well supplied with this substance. 

Sainfoin, Lnoeme* and Red Clover do best when 
they are put in after a well dunged and thoroughly well 
cleaned root crop, but they should not be directly treated 
with dung. Phosphates and potash are all-important for 
the two latter crops. There should, to begin with, be a con¬ 
siderable residue of these substances in the land, the result of 
dressings applied to the previous crop—usually roots. Such 
■residues are incorporated with the soil in a manner that is 
difficult of attaiuGcnent with direct dressings. As regards 
immediate applications, some 5 cwt. of basic slag and 2^ owt. 
of kainit may be applied in autumn, and as much more 
kainit, t(^ether with 3 or 4 cwt. of superphosphate in spring. 
When a good stock of the necessary plant-food has been 
accumulated in tiie soil the dressings need not be so liberal. 


Hay and Pasture. 

Seeds Hay.—^Excluding sainfoin, lucerne, and pure 
•clover, hay on tillage land is usually got from pure grass 
(ryegrass, timothy, cocksfoot, Ac.), or from a mixture of grass 
and clover. The manuring of such crops must depend on 
the ohaiaoter of the plants and of the land. If clover be 
. absent or very scarce it may be disregarded, and attention be 
wholly directed to stimulating the grass. In this case 
nitrogen in soihe form will be &e main fertilizing element. 
Thus, on an ordinary loam or clay, 1 to 3 or even 8 ovrt, of 
nitrate of soda—anpued, in the case of. the larger dressings, 
jhi two doses—vrill generally suffice, while on lighter soils 
mlpltote of ammoute may portly replace the nitrate. In the 
case, and on peaty soil, a little s^iphospbate and 
Ifcainit (say 3 dwt. of each) may be used. Here as elsewhere, 
the'fMther should dettermine the fiaattmr by private 

ith^ is a good ‘'take** of elover the nitrc^noi^ 
rt be much curtailed or tho clover will be 
ithe luxuriant growth of grfuss, and the ^ter^ 
>« poor. Pn the Qthep hand,, phf)e|^tee 
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fair take of clover 1 cvrt of nitrate of soda, 2 owt. of super- 
pkosphate, and 2 owt. of kainit is likely to prove suitable 
■while -with a strong and abundant clover plant the nitrate 
may be reduced by half, or even omitted, while the kainit 
may be nearly doubled, and the phosphates should be 
increased by the use of about 3 cwt. of basic slag applied 
early .in autumn. 

Meadow Hay should, if possible, get about 10—12 tons 
of dung per acre, applied in autumn, every four years, 
artificials being either omitted in these years, or, at most,, 
consisting of about 1 cwt. of nitrate of soda applied in spring. 
In the intervening years 3 or 4 cwt. of basic slag in autumn, 
and 1 cwt. of nitrate of soda in spring, will generally 
pay, though in many cases the slag need only be used 
every second year. These quantities may be reduced if the 
aftermath is grazed by stock getting cake. Whether potash 
should be used in the years between the dressings of dung 
must be determined by each farmer for hinoself. It would 
appear, as a rule, to be unnecessary, though this is not 
al-ways the case. 

Where meadows cannot get dung the treatment should bO' 
materially different. If the land is found to respond to basic 
slag it should get a liberal dressing (up to half a ton per acre) 
in autumn, and for the next two or Inree years—^that is to 
say, till the clover begins to feil—^nothing more need be 
given. After that time attention should be given to forcing 
grass, as distinguished from clover, and this may be done by 
annually using about 1 cwt. nitrate of soda per acre. After 
two or tibree years of such treatment, that is to say, five or 
six years after applying the slag, the land ■will again be in a 
position to grow clover, when a liberal' dressing of slag (say 
5—7 cwt. per acre) and 4 cwt. kainit should be given, 
followed in subsequent years by nitrate of soda as before. 

' If the land is not of the character that responds to ^bag the 
treatment should consist of annual dressings of a general 
mixture of artificials, such as 1 c^wt. nitrate of soda, ^ cwt. 
superphosphate, and 2^ cwt. of kainit. Other sources of 
nitrogen, phosphates, and potash may also be resorted to. 

Pastures should only receive nitrogenous manure if an 
“ early bite ” for lambs or cows in spring is of great import¬ 
ance. In other cases phosphates—sometimes with the 
addition of potash—should alone be used. On land for which 
basic slag is suitable the treatment may be either about half a 
ton per acre of this substance every six or eight years, or about 
a quarter of a ton every three or four years,. Which systeal 
will pay best can only be determined 'ey trial, btA it ttay be 
said that in the Cockle Park experimepts ahd in 
experiments made in other parts of Bngi4hd ^ aas 

proved much the better, "^ere a. hea'^ - ■ 

IS applied ev«fyMx or'ei^^t yetijl^ jii'IrS 
le give cake to the 
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July—^from the third or fourth year onwards. In the case 
of lighter dressings at shorter intervals it may pay well to 
use cake in the late summer and autumn of every season. 
it the land has a thick turf, or is in other respects unsuitable 
for the rapid spread of white clover, moderate dressings of 
•superphosphate or slag (3 or 4 cwt. per acre), possibly with 
•2 or 3 cwt. of kainit, applied every three or four years, with 
the use of cake during the latter part of each season, may 
be recommended. On land of this description fine bone 
meal sometimes acts fairly well, but here, again, knowledge 
derived from experiment will prove the best guide. fSee 
also Leafiet No. 168, Formation of Permanent Pastures^ 

Allying Artifkial Manures. 

Of hardly less importance than the selection of manures is 
their distribution. Whatever the amount of manure that 
may be employed, care should be taken to have it spread 
eqimly over the area for which it is intended. 

Good Mechomical Condition .—^An important factor in the 
distribution of artificial fertilizers consists in fine mechanical 
•condition, and pains should be taken to secure this. It may 
be necessary to pass the material through a quarter-inch riddle, 
breaking all the lumps that fail to go through. Some 
manures, e.g., kainit and sulphate of ammonia, go into hard, 
almost rook''like masses if stored fdr some months, and when 
in this condition the expense of pulverising them is con- 
■eiderable. This is one reason why it is seldom desirable to 
store fertilisere for a long period. If this has to be done the 
addition of a small proportion of peat-litter dust or sawdust 
will Tnak fl the substance more fiiiable. The necessity of 
insisting on good mechanical condition is evident froin the 
fact that one often Bees artificial manure being sown con¬ 
taining lumps as large as peas and sometimes as large as 
walnuts. Not only .does the presence of lumps prevent 
much of the crop getting its fair share of the dressirg, but 
the spots on which the lumps fall are actually poisoned, so 
that the plants are weaken^ or killed outright. The loss 
from the latter cause is greatest in the case of such a crop 
as clover, and with highly soluble manures like nitrate 
of soda. 

Equal DistriHetion- — Besides the difficulty attending 
■the sowing of luinM, nuequal distribution may be brought 
about by en mn^ltXRul workman, or by an attempt to put 
on |a large d]feBping;l^ a single Too often one sees 

the sower attefapiini to put on so much that directly his 
hand elears theeilge of the sowing-«heet a considerable 
ealtount of mannha. fitlts at his fiset, .. The ^Cects. of. such 
wo)4i may be in-, ^wn. tod withered 

lines of etop ^pafaM aomss- Ihe li«d,,; Uniform 

di^ributiqn may. tosteeM byr&e\nae bf one, ef the many 
good manure diso^ntbrs now ion the sthseelte'^' : 
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Patchy distribution may also have serious consequences- 
•where it is specially desirable to produce a uniform crop as 
in the case of barley. The danger of loss from ‘w-ashing into 
the drains or subsoil is also greater where distribution is-, 
defective. 

Artificial fertilizers should not be distributed in a high 
wind, especially such finely divided materials as basic sl^. 

The Uniform Distrihution of Manures over the Farm,— 
Unequal distribution of another kind is met with, where a 
farmer gives a large dressing to one field, or one part of a 
field, and a small dressing elsewhere. Needless to say this 
is quite a rational proceeding where the land is kno-wn to*vary 
markedly in fertility. Sometimes, however, owing to mis¬ 
calculation or otherwise, one finds a farmer, for no sufificient 
reason, giving a liberal allowance of manure to part of his 
crop and a small allowance to the rest. Now, it is an in¬ 
controvertible principle in manuring that, with the exception- 
of phosphate applied to certain types of pastures, the profits- 
from a small or moderate application per acre of naanure are 
relatively greater than in the case of a large dose, For instance 
it must pay bettei^-other things being equal—^to put 20 cwt. 
of nitrate of soda on to 20 acres at the rate of 1 cwt. per acre 
than to apply IJ cwt. per acre to 10 acres, and i evvt. to the 
otter ten. Or the case may be stated thus: If 1 c'Wt. of 
nitrate of soda applied to an acre can increase the oat crop 
by 5 bushels, 2 cwt. per acre will produce less thaTu iq 
buttels. 

Thorough Incorporation of Manures ivith the Soil. _ 

possible, mwure should be thoroughly incorporated 
■with the soil. This is of greatest importance in the case of 
inroluble manures, and of those, notably dung, which act to 
a large extent through the improvement that they effect in 
the physical condition of the soil. Manifestly there may be no- 
^ choice but to spread the manure on the surfooe of the ground 
and to leave it there, but where it is possible to work it in 
this, should be done. For instance, where artificials *are- 
being applied to a com crop at the time of sowing, they 
should Iw put in -with the seed, so that they may get the 
benefit of the subsequent harrowing. 


Mixing Artificial Manures, 

F inally , a word of caution may be given as regards the- 
mixing of ^fioials. Probably it is now generally known 
that sulphate of ammonia must not be sooixed with any 
n^ure holding free lime, notably basic slag ahd precipi¬ 
tated phosphate. The immediate result of making snoh a 
rmt^ is tte liberation of free ammonia, the presmiee of 
•(^ch m the air can at once be detected by its; plangent 
be desired to apply solphate of ammohia 'with 
one o£ these substances to any parfioular ares pjC .ground* 
tte phosphate should be put on a month m; .moM i&^^the 
oth« substance. Sulphate of aghmonia 


ijjljiilili'u: 
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mixed -with the other ordinary manures, such as superphos¬ 
phate, dissolved bones, bone meal, kaiuit, sulphate and 
muriate of potash, and nitrate of soda. 

Nitrate of soda should not be mixed with superphosphate, 
dissolved bones, or dissolved guano. Not only may such a 
mixture result in the loss of more or less nitrogen, but the 
mass is apt to become sticky and difficult to sow. 

Superphosphate and dissolved bones should not be mixed 
with basic slag or precipitated phosphate, as this results in 
the soluble phosphate of the superphosphate or dissolved 
hones becoming insoluble. 

Potash manures (kainit and sulphate and muriate of potash) 
should not be mixed for more than a few hours with any 
"dissolved” manure (s.p., superphosphate and dissolved 
bones) noi because anything is lost, but because the mass 
is apt to become smeary and unsowable. 

If it should be desired to mix superphosphate and potash 
noanures, 2-3 cwt. of bone meal or bone flom* may be added 
per ton of superphosphate. This makes a dry mixture, but 
on the other hand a certain amount of reversion takes place 
in the soluble phosphates. Many large users of artificial 
manures believe the slight loss in solubility to be more than 
counterbalanced by the advantages obtained. It is often a 
great convenience to have a stock of manure prepared 
before the busy season sets in. 

Generally speaking, however, the sooner a mixture of 
pjanures is sown aftw it is made the better. Some mix¬ 
tures, as has been indicated, get smeary, others get lumpy, 
while others, like basic slag and kaiait,may actually become 
a hard, solid, stone-like mass, which the ordinary appliances 
of the farmer are insufficient to deal with. ' 

4, 'Whitehall Place, London, S.W. 

February, 1903. 

Eevised May, 1910. 

The subject of Manures is also dealt with in the following 
Leaflets:— 

No. 72.—^Purchase of Artificial Maaures. 

93.—Farmyard Manure. 

!, 106.—^Fertilizers for Market Garden Orops. 

170.—^The Uses of Lime. 

■ 175.—Waste Organic Substances as Manures. 

203.—^Utilization of Peat Lands. 


of this Lse^t moj/ is obtained j^eeo/chm'ge and 
■■t/ree on cmdipaticn to the Beeretary, Board of AgriouU 
- and Fisheries 4, WhiMtaU Ftaoe, London, $>W. 

of ayplieodian so oMrese^ need not be starngted. 
^^mimhlet covAmt^hg 10 Leofiots decdioa to^ Mamru 
I F.eemng Stuffs mciy be obtained, j/Hkh w iOfM 
id., post free. ..... ..,. . 
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A Substitute for Disliarniugr. 


It is well known that ^Ued or dishorned cattle can be 
managed and fettened with greater facility than hpmed 
aidmals, and that, where a consignment consists solely of 
hornless cattle, the animals can be conveyed by sea or land 
with less danger of sustaining injury while in transit The 
opinion of Iridi salesmen and feeders of experience in the 
cattle trade, who were consulted by the Departoent of 
Agriculture and Technical Instruction for Ireland, is to l^e 
effect that Irish stores for export, when homed, require 
more space in railway wagons, on board ships, and in the 
market place; that they receive more injury in transit; and 
that they are worth from 10a. to 15a. per head less than 
hornless cattle. 

The practice of dishorning cattle, by sawing off or other¬ 
wise entirely removing the horns aflw they are partly 6r 
fully grown, appears to inflict great pain upon the animals, 
and may even be the cause of death; and Board there¬ 
fore desire to call the attention of brewers and stock’^wners 
to a method of preventing the growth of the horns by the 
application of caustic potash to the hom-bnd^ .of young 
calves. If performed in the manner set out below, and with 
proper rega^ to the precautions which foUpw^ the operation 
is comparatively painless, and can be and with 


Clip the hair from the top of the hem wh^n the calf is 
from two to five days old* Slightly xnoist^hr 4h€f end of a 
stick of caustic pota^ with water (or top of 

the hom-bud) 9 xtd rub the tip of each with 

the potash for about a quarter of a minute^ ^ Idjght 

impression has been a^e cm < thn cehM» 
horns ^ould be treated ibu jhia 
times 1 ^ interfals of five 
five minuteo a%r one 
appears in tiie centre ‘ 

necessary to gi^ anoth^ 
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The following directions shonld be carefully observed:— 

1. —^The operation is best peifoinaed when the calf is 
under five days old, and should not be attempted after the 
uinth day. 

2. —Oaustic potash can be obtained from any chemist in the 
form of a white stick. When not in use, it should be kept 
in a stoppered glass bottle in a dry place, as it rapidly 
deteriorates when exposed to the air. 

3. —One man should hold the calf while an assistant uses 
the caustic. 

4. —A piece of tinfoil or brown paper should be rolled 
round the end of the stick of caustic potash which is held 
by the fingers, so as not to injure the hand of the operator, 

5. —The stick should not be moistened too much, or tibe 
caustic may spread to the skin around the horn and destroy 
the flesh. For the same reason, the calf should be kept 
from getting wet for some days after the operation. 

6. —Oars should be taken to rub on the centre of the horn, 
and not round the side of it. 

jN'ote .—Caustic potash is poisonous, and must therefore be 
kept in a safe place. 


4, Whitehall Place, London, S.W., 
February, 1903. 

Revised, April, 1908. 
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Preparation of Wool for Market. 

In -view of the great competition in the trade in wool, it is 
important that flock-masters and others should pay great 
attention to the conditions under which wool is produced, 
^d to the cleanliness and packing of fleeces before sending 
them to market. The following suggestions bearing on these 
points have been drawn up in consultation with the Bradford 
Chamber of Commerce. 


Washing and Shearing of Sheep. 

In districts where tub-washing is not adopted, the sheep 
should be washed without any artiflcial assistance, that is to 
say, in cold water without any soap except the natural soap 
wMch exudes fcom the skin in sufficient quantity at the 
shearing period. 

The sheep should not be allowed to run too long after 
washing before being sheared, as this pmctically brings the- 
wool back into greasy condition. Nor should they be 
clipped or the fleeces wound while wet, as this takes away 
the ‘‘liveliness” from the fibre and causes the wool to rot. 

The shearing should not be performed in dirty places, such 
as barns littered with chajS and straw and other matters,, 
which get into the wool and cause much trouble and 
annoyance. The cost of this fault to the dealer and manu¬ 
facturer is far more serious than flock-ipasters t hink , as it is 
often impossible to get this foreign matter out without the 
use of chemicals, which further spoil the wool. 

"Wlien the fleece is wound, no ^urth or dung should be left 
on, or be allowed to get in whilst winditxg. No locks,, 
tailings, skin wool, black or cots should be wrapped up- 
inside fleeces, neither should greasy wool be wrapped up 
inside washed fleeces. 


Tar^Branding of Sheyp. 

Where it can be avoided, tar should not be used for 
marking sheep. A large quantity of wool used for manu¬ 
facturing purposes does not xmdergo the process of sorting, 
and thus it frequently happens that, in spite of efforts to^ 
remove tar-marks, some of the tar passes into the finished 
goods, thereby causing considerable damage and loss. Even 
when the wool is being sorted it is very difficult to entirely 
eliminate the tar. 



As tar is not dissolved in the ordinary mrooess^ w^I- 
washing, fiook-masters should endeavour Ip. wjbuepiiet 
use canndi be avoided to improve the ^ . 

it, either by making use jcrf 
means to prevent the 
marking on the ear or 
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MeHhoda of Tying Fleeces. 

Tbe fleeces should be rolled on a clean 'wooden table, 
and should be tied up •with bands made by twisting a 
portion of the fleece itself. It is not necessary for these 
bands to be tightly t'wisted, the object being merely to keep 
one fleece separate from another. String composed of 
vegetable, matter, such as hemp, jute, Ac., is bad, and ought 
not to be used. The most careful manipulation by the 
manufacturer often fails to detect some small pieces of string, 
which do not make their appearance until the cloth is dyed, 
because vegetable matter absolutely refuses to take the dyes 
used for wool. Dress.goods and cloths are often damaged in 
this way to a very considerable extent. Most farmers tie up 
their fleeces with wool bands, and have done so for genera¬ 
tions, except in a few western and southern counties. In the 
latter the use of string (and frequently the worst kind of 
string, such as reaper or binder twine) is not uncommon. 
This use of string is unprofitable to all the parties concerned. 
The amount of damage done is a very serious matter to the 
manufacturer, and the district from which such wool comes 
suffers in reputation. 


Dips. 

In the selection of dips, care should be taken to use only 
those that do not permanently stain the wool, and dipping 
should not take place for some months before shearing. 

The results of experiments arranged by the Departmental 
Oommittee, appointed by the Board of Agriculture and 
Usheries in April, 1903, to Investigate and report upon the 
dipping and treatment of Sheep, go to show that tar acid 
(oa»olic), tobacco and arseuioal, with or without sulphur,, 
dips, when skiltully prepared, leave the wool in a nice 
condition.' fleeces so treaW were placed,in the flbret class by 
the Bradford Oondttioning House, as not having deteriorated 
in value as a result of the dip. Pitoh oil, spirits of tar, and 
orude tar products lowered iho oommeroial value of the- 
flaece )i)y 5 or 10 per cent. 

, Haoe, Loodi^ 

'■a-i,;;!;: April, 1908. 

p(ipte»kber,190A 
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BOARD OP AGRICULTURE AND FISHERIES. 


Preservation of Eggs- 

The supply of eggs upon our markets is very irregular. 
During the spring and early summer months eggs are 
plentiful, both as regards home production and foreign 
imports. As a consequence prices fall considerably. In the 
autumn and winter, however, new-laid eggs are scarce and 
realise high prices, whilst the returns for even the cheaper 
grades of foreign eggs, most of which are preserved, or 

pickled,” are considerably above the spring rates. Hence an 
egg produced in November will command twice, and some¬ 
times thrice, as much as it would in the month of April. 

. One advantage in preserving eggs is that the withdrawal 
oi surplus supplies in the cheap season tends to the steady¬ 
ing of the prices obtained by producers. If eggs were a 
non-perishable product, and could be kept in prime con¬ 
dition from one season to another, wide variations in supplies 
would be avoided^ and the extremes of prices prevented. 
This is to some extent met by the process of preservation, 
and when the natural deterioration is retarded or stopped in 
this way, eggs can, be sold, if in good condition, at rates 
which leave a sufficient margin of profit. Simple means of 
preservation' are also extremely useful as a means of 
regtilating the domestic supply. 

. The following are the methods which, up to the present 
have yielded the best results:— 


Lime 'Water. 

An egg pickle, composed of liine, siilt, crea^ of *tartar, 
and water, was patented upwards of a hundred yws ago, 
and a modification of this preparation is still used extensively 
both at home and abroad. The pickle as now generally 
employed is made by mixing four parts by measure of finely 
slaked lime with twenty parts of cold water,, and iffiberwarfs 
adding one part of salt This solution simuld^t^ 
by mixing the lime and the water a week idito be 

used, and stirring well together daily, ^ 

fourth or fifth day. The 
barrels, or crocks, and the tdeared felufion 
oare being taken to av<dd addingi angi up 
. otherwise there is daaigOr of i 
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mass. Where large qaantities are preserved they should be 
placed in cement tanks, each holding 60,000 to 80,000, this- 
being a more economical arrangement. It is desirable not 
to fill the vessel with eggs, but to allow two or three inches 
of solution above the top layer. A little fresh solution 
should be added occasionally, in order to provide for 
evaporation. An egg preserved by this method can be easily 
recognised by the roughness of the shell. When the egg is 
boiled the shell will crack, a result due to the effect of 
the lime upon the outer covering, causing it to be h a rd and 
brittle. This may generally be prevented by pricking the 
broad end with a needle when the egg is about to be boiled,, 
though preserved eggs are not recommended for boiling. 

Waterffiass. 

WateiglasB is the name ^ven to a solution of silicate of 
soda, and is prepared by dissolving the ohenoical in water.. 
It can be obtained from chemists, and is now largely sold in 
the form of a concentrated solution, to which should be added 
five or ten times its bulk of pure boiling water, according to- 
the strength. The preparation should be quite cold before 
it is used. Experiments in America have shown that a 
3 per cent, solution C».s., 8 parts by measure of water- 
glass to 97 parts of water) yields as good results as that 
generally recommended, namely 10 per cent. A 5 per cent, 
solution may be used with Siuety, and with this strength 
there is less danger of giving the eggs an objectionable 
fiavour than with the stronger solution. When the water- 
glass is added to the water the two must be very care¬ 
fully and thoroughly mixed. The eggs may be dipped in 
the waterglass and dried off, leaving a film on the shell, 
and then stored upon shelves, or they may be kept in the- 
M q uid until sold or used. The latter method is to be preferred. 
When ‘taken out of the solution they are sticky, and before 
packing should be washed and dried. 

It has been shown* that the changes in eggs preserved in 
‘ttraterglass take place very gradually; at one year old they 
are^hardly noticeable, at two years they are distinct, but not 
so distinct as at three or four years old. S^gs which had 
been preserved for about six monttM* tasted and smelt like- 
well-kept eggs a few days old, but. as the eggs in question 
were a few days old wlmn placed in the wateiglass, it did 
not seem that they were appredably ofaajiged. At three or 
‘four years old the white became pink in colour and very 
U^d, but even at four years old thC $tffs had no unpleasant 
ta^ or smell, and the white coagulated m thp usual manner 
in eeoking. Practically no change was observed in the 

-ecfopesltion of the eggs^ even after, lengthened immersion. 

■■■ -_ : _ _ > .- - _____ 
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Cold Storage. 

The methods already described are equally suitable for 
large and small quantities, and may be adopted either by the 
farmer or by the trader. Cold storage, on the other hand, 
in order to be profitable, must be done upon a large scale, 
and is consequently not'available for small producers unless 
they have a cold storage plant for other ptirposus. In 
America this system is extensively employed, and lai^e 
plants have been specially erected for the business. Eggs 
require to be unpacked and laid upon shelves or in 
trays, and kept at an even temperature, not falling below 
33 degrees Fahrenheit, with a free circulation of air, 
which air should be absolutely sweet. No other products 
should be kept in the same room, otherwise the eggs may be 
afEeoted. By this method, provided that the eggs are new 
laid when placed in stoi^e, they can be kept for many 
months in good condition, but great care is necessary 
in removing them for use, as a too sudden change of tem¬ 
perature causes rapid deterioration. In all cases they 
require to be used very speedily on removal from the cool 
chamber, and the evidence obtained in this and other 
countries shows that,cold storage eggs will keep for a much 
-shorter period after they are taken out of the chamber, t^n 
if preserved in solutions of lime or of waterglass as described 
-above. 


General SuggeeUons. 


l.--Eggs for preservation should be treated as soon as 
possible after they are laid, but not until they have been 
•cooled. An egg twenty-four hours old is superior to one a 
week old; consequently, if the egg is not absolutely fresh 
when placed in the preserving medium the final result 
cannot be entirely satisfactory. It is therefore desirable 
that preservation should take place as soon after produciion 
as possible. 


2.—Eggs should not be treated in a warm place, and where 
limewater or waterglass is used the preparation shodld be 
quite cold before the eggs are placed in the solution. 

' 3.—Eggs from hens fed chiefly upon grain, and witiSi full 
liberty, are likely to keep better than those hdd by fowls in 
•confined runs. , « 


4.—The general experience has been tbi^ infertile eggli keep 
in good_condirion loiter than tfaosS'rt’hieh pcaitattt uliTixjg 


germ. Probably this is less appai^t ’Whsuci say, ^ 
at a low temperature. ’' 


5 -—■ 

vessels containing Ihem riiould 
•temperature •(>£ not less than’^fl^t 
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than 45 degrees. A cool, well-ventilated cellar is ezcellent for 
this purpose. Exposure to a higher temperature, even for a 
few hours, will cause deterioration in spite of the preservative. 

6. —Eggs may be stored in large or small quantities, and 
may be allowed to remain in the pickle for six months. 
Wooden, cement, or galvanized iron vessels should be 
employed. 

7. —E^ should be carefully tested before they are 
preserved, and again prior to sale. For this purpose a well- 
constructed candling lamp is to be preferred; but a piece 
of black cardboard, 8 inches square, with an oval hole in 
the, centre rather smaller than an ordinary egg, can be 
used. Each egg should be placed against the hole, and held 
between a strong light and the eye, so that the condition of 
the contents can be observed. In the final test all dark eggs 
or those showing spots or black shadows should be rejected. 

8. —^The best months for preserving are March, April, May, 
and June. It has been found in many oases that summer 
eggs do not keep nearly so well as those laid before the hoc 
weather. 

9. —Preserved eggs should be sold under that ixame, and not 
as “ new-laids,” “ breakfast,” or “ fresh ” eggs. 

4, Whitehall Place, London, S.W., 

March, 1903. 

Revised, May, 1910. 


Oopi^ of this UafUt may io obtain^ fim of eharga and 
post ff-is on amlioation to th$ 8»oretary> Board 
Agriaaltare and Fisheries, 4^ W%itehaU Piaoe, London, SJWi, 
Letters ofomUcation so emrmed need not be stamped. 

A mimpnm oontaming 16 Uafleis deaUng %eim JPouUry 
and Bess', their Breeding and Managemnt^ me^ be t^destneU 
from same address, price Id. post free. 
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BOARD OP AGRIOULTtTRE AND FISHERIES. 


Tlie House-Sparrow (Passer domestious, L.). 


The honfle-sparro'w is so well known that a 
description of it is unnecessary. In almost wl parts o 
Europe where grain is grown this bird is, unfortnnatoi}, 
far too common. It has been introduced into New Zeaianti* 
Australia, and North America, and has in these 
in Great Britain, increased to such an extent that It naa 
become a serious pest to the farmer and gardener alike. 

To practical farmers the case for the reduction of the 
sparrow to smaller numbers rests upon an estimate of the 
damage done, compared with the useful work oarnea on 
by the bird. It may be taken for ^nted that no one 
wishes to exterminate the sparrow, but it is the opinion Of all 
who have paid any attention to the subject, that the limits of 
the sparrow’s usefulness have long a^ been overstepped, 
and that its reduction to more reasonable numbers is M 
necessary in the interests of the community at lax^ as the 
reduction in the number of rats, or of any other destruotive 
beasts, birds, or insects. 


I i'* 


Food Habits.. 

Hundreds of examinations of the contents of the stomachs 
of sparrows have been made in this country and abroad, and 
it has been shown that from 75 to 80 per cent, of the food of 
f^ult birds throughout the whole year consists of onltivided 
grain of some sort A farmer in the neighbourhood of a 
town or village where the bird has been unmolested has 
this &ct forcibly brought home to him in much diminished 
crops. In such districts, the profitable oultivstiOu of oereala 
becomes well-nigh impossible. 

The sparrow does most damage during the few weeka 
bef<B« luurvest. Thousands of adult birds and the young 
birds of the season feed upon the ripening frsdn 'and Uvu 
almost entirely in the fields, deserting the viuage and flirai 
homesteads for a dmu Later they liVe mainly houx^ humaa 
habitations, taking, grain from th^ stac^As^ hlmlity Mida. 
The destructive pralctiees Of miaows ddSaaed to 



;■ crops, taeey a^; ahhost 
Uce, appaftistfy 4 
stripping lg(k)eeb%: 

> te4*^ ^ pieces 
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oroctises, primroses, aad violeta; destroying the blossoms 
and yonng fruits of the gooseberry; eating the young shoots 
of carnations in -winter; and pulling up ro-ws of ne-wly-so-wn 
peas in spring and summer. 

Ricks and thatch are damaged by them, and rain-water 
pipes are frequently blocked by their nests. 

It may reasonably be asked if nothing can be said in 
favour of the sparrow. Examination of young birds in the 
nest, and those recently fledged, has shown mat ^ey feed 
partially upon caterpillars, beetles, crane-flies, aphides, and 
other insects. The amount of their food consisting of insects 
is, however, not more than 50 or 60 per cent,, and then 
only for a short period of their early life. The extent of 
their usefulness in this respect is thus not sufficient justi¬ 
fication for maintaining the vast numbers which are met 
with throughout the country. It must also be remembwed 
that the sparrow drives away s-wallows, house-martins, 
many warblers, and other purely insect-feeding birds, which 
would do most of the useful work carried on by the 
spairow if they were undisturbed. 

Nesting Habits. 

The nest of the house-sparrow is placed m all sorts of 
situations; exposed in trees and shrubs, in holes in hayricks, 
thatch, walls and trees, in rain-water pipes, under the 
eaves of houses, in ivy-clad walls, and in the nests of the 
house-martin and swallow. It is rarely found more than a mile 
or so from human dwellings, and is usually noade of straw, 
hay, or dried grasses, more or less in the form of an oval hall 
with an opening into it at the side. Five or six eggs are 
laid, of a bluish-white ground colour, blotched or speckled 
with brownish or blackish markings which vary very 
considerably, . 

Each pair of birds- may rear two or three broods dunng 
the summer, and this accounts for the rapidity of increase 
when unmolested in districts where food is plentiful. 


Methods for reducing the Number of Sparrows, 

Any attempt to reduce this, or sny other living pesti 
capable of rapid reproduction, must be thorough and must. 
embrace the whole of the district infested. It is of little 
use to kill the sparrows in one locality, if they are allowed to 
multiply in surrounding parishes. Notonly should sparrows- 
be destroyed round villages and hamlets, but attention to 
every bwlated famyard in the neighbourhood is essential. 
SpairairarB left to multiply on one or two farms in a district, 
soon toread over the neighbouring areas. T^e particular 
method for lessening the number of sparrows are very 
numerous. -. < 
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a.—E^s and nests may be destroyed in the bleeding 
season. 

J.—Varions forms of nets may be employed on dark nights, 
around ricks or ivy-clad houses where the birds roost. 

•<?.—Shooting with small shot during winter is useful. 

lu all cases great care must be exercised to prevent other 
birds scoring along with sparrows. 

individual private effort can have but a slight 
effect, the work of lessening the sparrow plague in a district 
is best carried out by the formation of a Sparrow Club such 
as is described below. 


Spa/rrow OVubs. 


The object to be attained by a Sparrow Club should be 
mariA clearly known to aU who join it. Anything like 
indiscriminate destruction of small birds in general should 
be strenuously avoided, the object being merely to reduce 
the numbers of the hoxise-sparrow. Every encouragement 
should be given to the protection of all other sJmall birds, 
unless there are obvious reasons for including other species 
than the sparrow in the black list. 

Yery fre<j[uently it is found that rats can be dealt with at 
the same time as sparrows. 

The following may be taken as a scheme of rules, which 
can be amended or curtailed according to the requirements 


of the district:— 

Buie 1. The name of the club shall be The...and 

District Sparrow [and Bat] Club,” and includes the parishes 
of... 

Buie 2. The club shall consist of subscribers or honorary 
members and working members. The annual subsoriptlon of 
an honorary member shall be not less than 5a. [or Sa. Bd.], 
that of a working member la. Honorary members diall be 
exempt from bringing heads. 

Buie 3. House-sparrows and rats only to be decreased. 
Each sparrow shall count one point, each rat two points. 

Buie 4. Each working member shall send in during the 
year birds or rats representing not leas than 800 points Iwore 
he is entitled to share in the division of the prise funds. 

Buie 5. Ko birds or rats shall count unless they are taken 
in the parishes mentioned in Buie 1. Any nuanber in£ring« 
ing tiiis rule shall be fined 5a, 

Buie 6. Members found nnoking in staefcyards or on any 
{Hremises whilst catching sparrows or rats or loading idiot* 
guns with ordinary paper instead of stout wad% shall be 
disqualified f<nr all prizes, . . • 

Rule?. The balance at the end,of the>seesriO dudl be 
divided among the working members ao($er4iig teit]^t«tal 
riumber of points obtained duriagr^ ‘ 4 > 

Crileetors riiall 

• I ^ district to receive and ’ '' ‘ " 


U 
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of rats] once a week, at a time fixed to meet the oouTenience 
of the working members. 

Rule 9. An annual meeting shall be held at.in 

May or June, at which the accounts shall be audited, the 
funds divided in accordance with Rule 7, ofiGLcers appointed 
for the succeeding season, and any other business coimeoted 
with the club transacted. 

A club in Kent, worked along the lines indicated above, 
with less than twenty working members, destroyed during 
three seasons over 28,000 sparrows and more than 16,000 
rats in a comparatively small area with obviously useful 
effect. The annual prize-money amounted to a little over 
£6 per annum. 

If such clubs could be instituted and their work carried 
out systematically for three or four seasons throughout the 
country, there would be a great improvement in increased 
crops on farms and gardens, while martins and other insect¬ 
feeding species of birds would have a better chance to 
increase. 

The Sedge-Sparrow. 

It may perhaps be advisable to note that the hedge-sparrow 
(^Accentor modularis, L.) is in no way related to the house- 
sparrow, the former being a very useful bird, which needs 
protection, since its diet consists almost entirely of insects. 
It has a soft narrow beak quite unlike that of the house- 
sparrow, which is hard and specially adapted for eating 
seeds. The nest of the hedge-sparrow also, is quite different 
from that of the house-sparrow, being open, and composed 
of plants, roots, and moss, lined with hair or wool, while the 
eggs are blue in colour. 

The Tree-Sparrow. 

The only bird likely to be mistaken for the house-sparrow 
is its near relative the tree-sparrow (Paeser numtammy L.). 
The latter is a much rarer and more locally distributed 
species, somewhat smaller in size, with two white bars across 
its wings instead of one as in the house-sparrow. The male 
house-sparrow has a white patch on its cheek or side of its 
head; in the tree-sparrow the white cheek has a black 
triangular patch on it. The tree-sparrow is of small economic 
importance compared with the other. 

4, Whitehall Place, London, S.W, 

April, 1908, 

Revised, May, 1908. 


. Copies of this leaflet may he obtained free of charge and 
post free on amUccdion to the Secretary, Board pf Agri¬ 
culture a/nd Fisheries, 4, Whitehall Flaee, London, S.W. 
Letters of application so addressed need not he stampea. 
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BOARD OP AORIOULTDRE AND FISHERIES. 


Haymaklnsr. 


Tiie details of this operation vary considerably in different 
parts of the country. In the North and West of England, 
and in Scotland, the rainfall is heavier, and the air more 
htunid, than in the South and East, with the result that in 
onr drier districts hay can be bronght into a condition to 
carry with an amount of labonr that wonld be quite in¬ 
sufficient under other circumstances. The crops too, in the 
drier districts are usually comparatively light, so that they 
dry with little handling. The details of haymaking are also 
influenced by the character of the crop—^whether from 
old meadows, or new leys; whether holding much or 
little clover &o. The details of the process will also vary 
with the area to be dealt with, a large extent of land 
demanding the use of machines that womd be quite out of 
place on a few acres of hay land. 

In general, however, the principles of haymaking are the 
same. The objects are to cut the crop at the time when 
quality and quantity of yield are about their maximum, to 
handle it with the least expenditure of labour, and to 
“ save ” it with the smallest loss of nutritive properdes. 


Time to Out. 


The best time to cut is when the bulk of the grasses are 
in flower, that is to say, when the anthers or pollen saoQ 
are protruding from between the chaff scales. At this time 
the weight of herbage is nearly at its maxiTmiTin, wMe the 
nutritive and digestive properties are at their best. IVom 
this point onwards the stems become hard and indigestible, 
and the riper the seeds the greater is fie Wa#te daring the 
subsequent processes of haymakiiM?.''' ^ 

B^ore.the seed is ripe most of 
dist^buted throughout fie leateti \ 
ifie iSBedB begin to form they 

df fie, .plant,- so that' wi , 

.. - | 
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knocked out of the hay the loss of natritive snbstances ie 
quite out Of propojrtion to the loss of -weight. 

If the ley be a nb-w one, and the grass chiefly consists of 
a single species, say ryegrass, the time to out is not diffionlt 
to determine. But on old grass-land, carrying a great variety 
of plants, some species may be dead ripe before others have 
come into flo-wer. Meado-w Foxtail, S-weet Scented Vernal, 
Cocksfoot, and the Bot^h and Smooth stalked Meadow 
Grasses may be ripe, and have shed much of their seed, 
before such a grass as Timothy has come into flower. It is 
therefore impossible to catch all plants exactly at the right 
time, but at least a farmer should start his hay harvest on a 
field where early grasses are most abundant, or where, owing 
to thin soil or a south exposure, maturity is most advanced. 
Then, again, there are some plants, like Cocksfoot, which 
become Imrd and unpalatable sooner than others, and, where 
these predominate, cutting may take place before the flower 
heads are well out of the sheath. 

A little loss in weight owing to making an early start is 
usually more than counterbalanced by the superior feeding 
properties of the crop, and by the greater quantity and 
quality of the aftermath. If a second crop of hay ie 
contemplated, the advantages of starting early with the 
cutting of the first crop are specially empl^ised. 


Manner of OMing, 

In the case of meadow hay the crop can hardly be out too 
close to the ground, but with rotation hay it is found, that 
red clover produces more aftermath if the first crop has not 
been out too close, and, especially so, if very sunny weather 
occurs when the crown of the root has recently been exposed. 
It is contended that red clover is most permanent, and the 
aftermath is better, when the crop is out by the scythe than 
where the mowing machine is employed. This result has 
been ascribed to the cut surface made by the scythe being 
somewhat oblique and so running off the rain, whereas the 
out of the machine Is perfectly horisontal allowing the rain 
to enter and to rot the root, but it is probable that the greater 
length of the stubble generally left by the scythe is the true 
cause. 


; , j , “MaWnp” flis flay., 

■! It hardly need be pointed out that the weather is here the 
d^temfining factor, but as a general pxluoiple It may be Bald 
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that the lees hay is tamed and knocked about the better. 
Every it is moved it snfiEers loss throngh the shedding 
of seed, and the separation of the fine leaves, and especially 
clover leaves. These two portions, the seed and fine leaves, 
are the most valnable part of the crop, and every effort 
should be made to preserve them. Then, again, the more 
hay is moved the more are the stems and leaves of the plants 
bruised and broken, and should rain subsequently intervene 
a relatively large amount of nutritive matter will be washed 
out of the crop. 

Every &rmer strives to get his hay beyond the washing 
infiuence of rain as soon as possible. Rain water may 
dissolve and remove more than ten per cent, of the dry 
matter of hay, and what is thus removed may represent 
quite twenty per cent, of the feeding value. 

In the drier districts of England hay is generally raked 
into windrows straight from the swathe, and put directly into 
the stack, but in other districts it has to be turned, oookeci, 
and often piked, or put into field “tramp-ricks” before 
hAitig fit to stack. If the weather admiis of the crop being 
stacked or ricked straight from the swathe the minimum, of 
loss will occur, combined with greatest economy of labour j 
but if this cannot be done, and if wet weather threatens, 
it is a great advantage to put the crop, even if not in first 
rate condition, into small cooks, which, when the weather is 
dry, may be shaken up, and afterwards carted. Half an 
inch of rain means some 50 tons of water per acre, and if 
the crop be equally spread over the ground it is, of course, 
subjected to the whole of the washing infiuence of this 
quantity of water. But if the crop be put into cooks that 
occupy only one-tenth of the area it follows that the hay 
will be affected by only one-tenth of the rainfall, that is to 
say by 5 instead of 50 tons of water. 

Not only does water actually wash out much of the soluble 
and most valuable of the constituents of hay, but it also 
removes the aroma, and leaves the crop much less appetising 
as food for stock. The colour, too, suffers, ftnd with It the 
selling vtdue. 


In the stack the hay should be consolidated as thoroughly 
as poffidble, and this is secured by spreading it evenly, and 
by careful trampling. The object is to exclude air as much 
as itossible, and so to keep fermentation within proper 
bounds. If this is secured, the produce wiU be of a> good 
colour; green, in the north and west, where the naturu rap 
is largely eliminated by handling in the field, and brown, in 
the south, where the sap is more conserved. Xf IM 


loosely stacked, air enters too 'freely, 
takes place, and the resulting 
* )insed, will be yety] da^^.pa,' 
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easily in the stack, and requires less trampling, than a strong 
“ stemmy ” crop into which air enters more freely. 

For details of haymaking on a large scale, by the use of 
labonr-saving machinery, reference may be made to an 
article by Mr. Primrose MoOonnell in the first nnmber of 
Yol. IX of the Board's Journal. 

4, Whitehall Place, London, S.W., 

May, 1908. 
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BOARD OF AORIOULTDRE AND FISHERIES, 


Brown Rot of Fruit. 

{SeleroUnia fructigena, Nort.). 


■> This is xiudoubtedly one of the most general, and also the 
most destructive of diseases against which the fruit grower 
has to contend. It attacks apples, pears, plums, cherries, 
peaches, and is also not uncommon on various wild fruits 
belonging to the order EoaacecB, as bullaoe, crab, &o. 

To the ordinary observer this disease first attracts 
attention when it appears on the fruit under the form of 
brownish scattered patches on the skin. This is followed 
by the growth of dull grey tufts (the so-called Monilia 
fungus), which are usually arranged in irregular oonoentxio 
rings. These grey-tuftB'*ure’composed of dense masses ol 
spores arranged in long branched chains. 

The fairy-ring arrangement of the fungus is most evident 
on apples and pears; on plums, cherries, and stone fruit 
generally, the grey tufts are irregularly scattered over the 
surface. 


Although most obvious on the fruit, the fungus usually 
first attacks the leaves, where it forms thin, velvety, olive- 
green patches. The spores from diseased leaves are WMhed 
by rain, or carried by insects, on to the surface of the young 
fi^t, or not infrequently '^e flowers are sdso inoculated 
from spores deriveia from young leaves; and in many 
instances where brown and shrivelled Iflossoms are attributed 
to the action of a late frost, the true cause is In rt^ity due 
to the Monilia fungus. 


In those instances where the disease has! been allowed to 
foUow its course undisturbed fior soaa^e yettna ^e young 
•shoots of the trees are also aitao|:ed tkd kflled duHhg tile 

firat m Vaiu. Kig fUn^ ‘4t®l4iy; btt 


first or second year. 

. dead t'wigs, tmd furnishes a 
are mature during Ap^:aMd! 3 Hii&‘|« 
• leaves and • M 1 

infection reeulttu i m rn ti'r 


4| \,-Ui 



which 
'tee.g 


hitiliilliiii 




2 


Leaflet No. 86. 


Fruit attacked by tkie disease does not rot and decay, but 
becomes dry and mummified. Such fruit often remains 
hanging on the tree until the folio-wing season. Whether 
it does so or falls to the ground, it is practically unchanged 
until the following spring, when its entire surface becomes 
covered with a copious <arop of spores, -which are dispersed 
by -various agencies, and the disease repeats itself. 

It has long been suspected that the Monika represented 
but one stage in the life-cycle of the fungus; this sup¬ 
position has pro-ved to be correct, the second or ascigerous 
form of fruit having been found growing abundantly on old 
half-buried peaches in several orchards in difiEerent parts 
of the TJtdted States, where the fungus proves quite as 
destructive as with us. 


PrevenUve Measures. 


All dead twigs and shrivelled fruit, whether hanging on 
the tree or lying on the ground, should be collected and 
burned during the -winter. 


After the diseased fruit and dead branches have been 
removed, the trees and also the ground should be thoroughly 
drenched -with a solution of siUphate of iron, prepared as 
follo-ws:— 


Sulphate of iron.25 pounds. 

Sulphuric add •*« mmm 1 pint. 

Water . ... SOgalldiB. 

Pour the sulphuiio ahid upon the sulphate of iron, thw 
add the 50 gallons of water by degrees.. A barrel is the 
best vessel to use; a metal vessel must hot be used, as it 
would be acted upon by the sulphurlh ahid* 


Spraying with the above solution Should be done- in 
January 6r Pebruafy, before the leaf-buds beghx lo^ 
in the lesat, otherwise the foliage and blossom' 
destroyed.. . • , ‘ 


When the leaf-buds are ex|^diB|r, and at inteaEyafe 
required, the trees ^otdd b^ gp]ia;^A 'ertth* quils . 

.. Berdefmxmixture. ! ■ i. ;;; , 
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Bkcplanation of the Figwrea. 

1. A diseased shoot with the persistent hlossom of the 
previous year; cut from the tree in February. Both twig 
and flower-stalks bear tufts of the fungus. Nat. size. 

S. Cherry leaf attacked by the fungus. Nat. size. 

3. An apple recently attacked, and showing the fungus 
growing in concentric rings. Nat. size. 

4. Fresh cherry blossom attacked by the fungus. Nat. 
size. 


4, Whitehall Place, London, S.W. 
May, 1903. 
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BOARD OF AGRIOULTXJRE AND FISHERIES. 


Brown Rot of Fruit. 

(JSelerotinia fmctig&ia, Nort.). 


■« This is tmdoiibtedly one of the most general, and also the 
most destructive of diseases against whioh the fruit grower 
has to contend. It attacks apples, pears, plums, cherries, 
peaches, and is also not uncommon on various wild fruits 
belonging to the order JSosaoaJS, as bullaoe, crab, &o. 

To the ordinary observer this disease first attracts 
attention when it appears on the fruit under the form of 
brownish scattered patches on the ddn. This Is follow^ 
by the growth of dull grey tufts (the so-called Monilia 
fungus), which are usually arranged in irrecpalar concentric 
rings. These grey tufts ' ai - e 'TiompoBed of dense masses oi 
spores arranged in long branched ohtdns. 

The fairy-ring arrangement of the fungus is most evident 
on apples and pears; on plums, cherries, and stone friilt 
genei^y, the grey tufts are irregularly scattered over the 
surface. 


Although most obvious on the fruit, the fnrwu<i usually 
first attacks the leaves, where it forms thin, velvety, olive* 
green patches. The spores from diseased leaves are washed 
j, .hy rrin, or carried by insects, on to the surface of the youxkg 
or not infrequently the flowers are also Inoculated 
fimn spores' derived from youpff leaves j and in many 
insbEttces where brown and shrivelled blossoms are attributed 
to the action of a late frost, the true cause is In rMliiy due 
to the MonUia fungus. 



In those instances where the disease has been allowed to 
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Frnit attacked by this disease does not rot and decay, bat 
becomes dry and mammifled. Sach frait often remains 
hanging on the tree until the following season. Whether 
it does so or falls to the ground, it is practicsdly unchanged 
until the following spring, when its entire surface becomes 
covered with a copious crop of spores, which are dispersed 
by various agencies, and the disease repeats itself. 

It has long been suspected that the Moniha represented 
but one stage in the life-cycle of the fungus; this sup¬ 
position has proved to be correct, the second or ascigerous 
form of fruit having been found growing abundantly on old 
half-buried peaches in several orchards in different parts 
of the United States, where the fungus proves quite as 
destructive as with us. 


Preventive Measures. 


All dead twigs and shrivelled fruit, whether hanging on 
the tree or lying on the ground, should be collected and 
burned daring the winter. 

After the diseased fruit and dead branches have been 
removed, the trees and also the ground should be thoroughly 
drenched with a solution of siriphate of iron, prepared as 
follows;— . 

Sulphate of iron... ... ... 25 pounds. 

Sulphuric acid ... ... Ipint. 

■ Wafer ... .. ... 60 gallons. 


Pour .the sulphuric acid upon the sulphate of iron, then 
add the 50 gallons of water by degrees. A barrel is the 
best vessel to use; a zhetal vessel must not be used, as it 
would be acted upon by the sulphuric acid. 

Spraying with the above solution should be done in 
January Or Pebruafy, before tib,e leaf-buds begin to swell 
in the least, otherwise the foliage and WosBom will be 
destroyed.. . 


When the leaf-bucbs are exjandtog, mi at intervals aa 
required, the trees should be «^ed with’ duite weak 
Bocdeau* ajBixture. i; 1 ^ 
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Explanation of the Figures. 

1. A dise&ssd shoot with tho persistent bloBson o£ the 
previous year; cut from the tree in February. ^Both twig 
and flower-stalks bear tufts of the fungus. Nat, size. 

2. Cherry leaf attacked by the fungna Nat. size. 

3. An apple recently attacked, and showing the fungus 
growing in concentric rings. Nat. size. 

4 Freeh cherry blossom attacked by the fungus. Nat. 
size. 

4. Whitehall Place, London, S.W. 

May, 1903. 
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BOARD OP AGRIOULTTTRE ANT> FISHERIES. 


A Fungus Disease of Young Fruit Trees. 
(Eutypella pmmastri, Saoo.). 


Every now and again this minute but very destructive 
parasite appears under the form of a disease wave, causing a 
very considerable amount of damage, hundreds, or in some 
instances thousands, of young trees bei^ injured or 
completely hilled during one of these sporadic attacks. 

Young stodard fruit trees, up to the age of eight years, 
are most liable to the disease, and as the stem or stock is the 
part attacked, the girdling of this portion of the plant by 
the fungus growing in the bark and cambium means the 
death of the entire tree, which in a dull and damp season 
favourable to the rapid growth of the parasite, usually 
occurs during the'Spflng foUowiiq^ the first year of at^k. 

In the case of nursery stock, plum (especially the variety 
called Victoria) and apple trees have suffered most severely 
in this country; peach, apricot, and oherry to a less extent. 
The fungus is also often very abundant on wild plum, 
bullace, blackthorn, &c., and it is the spores produced on 
such wild trees that infect cultivated stock. 


The first indication of the presence of the disease is the 
premature yellowing and fall of the leaves, followed by a 
drying up, browning, and shrivelling of the bark of the stem. 
During the spring following the first year’s inoculation, 
numerous minute, elon^ted cracks, arranged in dense 
dusters, appear in the dried-up bark. Tiiese represent the 
first form of fruit produced by the fungus (Fig. 1), and are 
followed during the second season after mfection by larger, 
fewer, and more iir^itilarly scattared ctaoks, always trans¬ 
versely arranged • ini the now dead bstrk, Ksotataining a 
•Mcond and more h^bly kind (aisoig^rous) of 

fungus fruit (Fig, 
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young fruit trees takes place, the spores gaining access to 
the stem either through the unprotected ends of pruned 
twigs or through the living hark itself. 

All wounds on the stem exposed by cutting off shoots, 
however small, should be protected at once by a coating of 
gas-tar, until the tree is at least ten years old. If this 
precaution is neglected, spores frequently alight on the 
newly-formed wounds, where they quickly germinate and 
spread upward and downward in the living bark, which 
becomes discoloured; finally the fungus bursts through 
the bark it has killed, and produces spores on the surface 
(Fig. 6). 

In order to prevent spores from germinating on the 
surface of the stem, and then entering through the bark 
directly, the entxi'e stem of the tree should be ]^nted with 
the following composition;—Beduce soft-soap to the con¬ 
sistency of thick paint by the addition of a strong solution 
of washing soda in water. Add one pound of powdered 
quick-lime to every five gallons of the dissolved soap, and 
stir the whole until thoroughly mixed. Apply to the trunk 
with a paint brush, being careful to cover every part. This 
mixture is tenacious,-not easily dissolved by rain, and usually 
lasts for one season if properly made and applied. 

Up to the present the disease has only been observed on a 
large scale where the trees are growing in stiff clay. Under 
sqch conditions it is very important to avoid deep planting, 
otherwise the roots are liable to be killed, owing to the 
presence of stagnant water, lack of air, Ac., during a 
continuous rainy period, especially in spring or early 
summer. If the trees are not actually killed by this means 
alone, which is very frequently the case, their vitality is 
considerably weakened, and they are thus rendered more 
susceptible to the attaclm of parasitic fungi. 

In a case of an extensive attack which the Board investi¬ 
gated in the county of Nottingham in 190S, the trees had 
evidently been seriously crippled by being planted too deeply 
in a strong soil, and were consequently specially susceptible 
to attack. 

It is important that the fungus should, be recognised by 
gardeners, as its frequent occurrence on wild trees in 
hedgerows might lead to the infection of nursery stock in a 
wholesale mann^, as has in fact taken place, more than 
bnce, unlece detected<and removed without delay. 

All diseased plafits ahould be buni^' at once, as, if 
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Description o/Figttres. 

L EutypeXla prmastri} spore-bearing form of repro¬ 
duction on an apple tree stem. Nat. size. 

2. Spores, x 600. 

3. Second, or ascigerons, condition of fnngas-frait on 
plnm stem. Nat. size. 

4. Section throngb a group of ascigerons fangus-frnits 
embedded in the bark, x 50. 

5. Ascus containing 8 asoospores. x 400. 

6. Median section through portion of the stem of a young 
apple tree, sho'wing where the fungus had entered through 
the unprotected ends of pruned shoots. The mycelium of 
the fungus had discoloured the bark and wood, and finally 
burst tl^ugh the bark to the surface. Nat. size. 

4, ‘Whitehall Place, London, S.W. 

May, 1903. 
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BOARD OF AaRIOULTTJRE AND FISHERIES. 


Hop Apllls {PhoTodon hum'uU^ SchTank.). 


The chief insect pest -with which tlie hop grower has to 
contend is the Hop Aphis (Phorodo^ Tmmuliy Schrank.), 
also known as the Hop “ Fly” or ‘‘ Louse.” In former years, 
before the introduction of washing to combat this pest, the 
hop crop was often almost entirely destroyed by its attacks ; 
and hops rose to famine prices. A general “ black blight ” 
occurred in 1882, since which year washing has been 
universal among the good growers of hops, but the years 1901, 
1902,1903, saw attacks which seriously affected the crop in 
quality or in yield, and again in 1904 and 1906 the harm 
done by the insect was very great. The first symptoms of an 
attack are usually to be seen early in June ; here and there 
among the hops will be found a stout winged green aphis, 
and on the underside of the unfolding* leaves near the tops 
of the shoots minute wingless lice ” may be detected, the 
soft grov?ing points of the plant being always the parts first 
attacked. If the weather conditions are favourable and 
nothing is done to check the attack the aphides multiply 
with inconceivable rapidity; in a week or two the undersides 
of all the leaves become dotted over with wingless lice of all 
sizes, while the sticky exudations from the insects coat the 
leaves below and give them a dark: shiny appearance. 
Fimlly, this ‘‘honeydew” turns black, the growing shoots 
shrivel and curl, and the development of the whole plant 
ceases. Sometimes after such a ‘‘black blight” the plant 
clears itself later in the season, and should heavy rain wash 
the leaves, it will put forth a little new growth on which a 
few hops will be carried. Should the conditions be less 
favourable for the rapid multiplication of the aphides, lice 
may be found on the plant during thie whole season, and 
will then harbour in the cones of the hops ; as ihey die there 
the remains turn black owing to the invasion of a fungus, 
and the hops, after picking and drying, wil be found with 
black cores, their value being much depreciated. 


Descr^Uon wind Mimicry, 

The a^is belongs iki % large SainUy plan* Iloe, 
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rose, the black “collier” which infests the top of broad 
beans, the black cherry louse, the reddish lice of apples^ 
plums, and caiTantB,the aphis of com, and of the tnmip, &c. 

The mature form of the hop aphis is about one-eighth of 
an inch long, with a plump body and three pairs of legs ; the 
mouth is prolonged into a proboscis adapted for piercing 
the leaves of the plant and sucking the sap upon wMch the 
insects live; towards the extremity of the abdomen are two 
tubes from which exudes the sticky “honeydew.” Two pairs 
of transparent wings may or may not be present, for both 
winged and wingless female forms occur, ^e former being 
generally distinguished as “ fly ” from the wingless “ lice ”; 
there is also a winged male. 

Two cycles of life history are known, one complete on the 
hop, the other involving a migration from the uoe, damson 
or plum back to the hop again. This latter cycle is the most 
important. 

In the first cycle the wingless female form hibernates in 
the ground and crawls on to the hop plant in the spring, 
when she immediately begins to deposit living young 
upon the soft leaves. These young in their turn begin to 
reproduce themselves without the intervention of a m^e for 
many generations, multiplying with astonishing rapidity. 
Some of these lice enter the pupal state, from which they 
emerge as winged females and fly to other hw plants, where 
they again reproduce themselves asexually. Knally, towards 
the autumn most of the lice turn into pupae, and emerge as 
winged females and males, which copulate before leaving 
the hop. Some of the wiiigless females go to ground before 
winter and hibernate until they can resume their asexual 
reproduction on the young hop in the spring. 

Jn the second cycle the winged female s^er fertilisation 
by the male in autumn leaves me hop and flies to the sloes, 
damsons or plums, where she deposits eggs near the tips of 
the shoots and in the forks of the twigs. In the spring these 
eggs hatch into lice, which in May or early June develop 
wings; the winged females then fly back to the hop, where 
they reproduce living lice as before described for ten or 
twelve generations before fre^ winged forms are developed. 
Migration may continue on through the summer. It is the 
enormous rapidity with which the wingless forms reproduce 
themselves that constitutes the danger of an attack of the hop 
aphis; the whole plant may become completely smothered 
in lice if neglected fora week or two. 


Noitural Enemies. 


i 


The lady-birds, both in their adult and larval forms (when 
they.are kh^wu in the hop gardens as “niggers”) are great 
detpinnfes-'i^laphides Slid are sometimes uumerotis ehotigh to 
kespnri^dali^klXMeheok. ^ ' 

2 B 




Leaflet No. 88. 


3 


The lace-wing fly, which lays its white eggs in little 
groups, each supported on a long stalk, on the underside of 
the leaves of the hop and other plants, devours great 
numbers of aphides when in the larval stage. 

Several species of chalcid fly are parasitic upon aphides ; 
they lay their eggs in the living aphis, the interior of which 
is devoured by the larvae. 


Treatment. 

1.—The only way of dealing with the hop aphis is to 
spray or “wash” the hops with a mixture containing soft 
soap as a basis. As the aphis secretes something of a sticky 
or waxy nature it is not readily wetted by pure water ; the 
presence of the soft soap causes the wash to touch the aphis, 
and as it dries the thin layer of soft soap clogs the breathing 
pores and kills the insect. A few growers use soft soap 
alone, but the majority add a decoction of quassia chips, the 
bitter principle of which is either directly poisonous to the 
aphis or renders the leaves distasteful to those which escape. 

The soft soap should be carefully selected, it should be 
newly made and from such kinds of oil as do not yield hard 
flocks of curd when the soap is mixed with, hard water. It 
is desirable to test beforehand the lathering powers and the 
character of the curd that is formed by dissolving one-fifth 
of an ounce of the soap in question in half-a-gallon of water, 
shaking well and observing the stability of the lather and 
whether any curd separates on standing. The amount of 
soap to be employed varies mth the hardness of the water; 
wilh soft water four pounds per 100 gallons will be sufficient, 
while hard waters often require eight or ten. Xarge 
quantities of soft soap will scorch tender foliage, hence when 
the water is hard it is advisable to have an analysis made, as 
it is often possible to reduce the hardness by adding a little 
(Murbonate of soda. 

61b. of good quassia chips should be sixumered for two 
hours ^th just enough water to keep the mass liquid. The 
decwtion may then be strained off and the soft soap stirred 
in till it dissolves, a process which may be aesTsted by 
further boiling. This stock mixture should be diluted 
down as required with cold water to 100 gallons- 

Many forms of spraying machines are used for distribut¬ 
ing the wash. For small gardens a hand machine with two 
nozzles on flexible tubes may be used, but large acreages 
require the use of horse machines holding abotit 80 gallons 
of wash, the double or treble acting pump being 'driven by 
the wheels of the machine as it moves along. 

The amount of wash required will vary with the maohine 
imd the state of : for a fnlly-gro-vm gwjdeai ^(}^00 

gallons per acre -will he needed. ' 
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once the aphis is allowed to get a staart. In had seasons 
washing may have to he repeated again and again, 
practically continuously throughout June and July and early 
August. Every eflEort should he made to get the plant clean 
before the hops begin to form, as it is impossible to reach 
the aphis if once it gets a lodgment inside the cones of the hop. 
For this reason a late attack of aphis is the most dreaded 
by the hop grower, because he is then powerless to stamp it 
out, though washing right up to the time of picking will 
keep down the numbers which enter the hop. The lower 
leaves and laterals, and the suckers about the base of the 
plant, should be stripped away, as they harbour lice and 
are difficult to wa^. 

The cost of washing on a large scale amounts to about 20s. 
per acre for both materials and labour, but much depends on 
the proximity of the water supply. 

2.—^As the hop aphis in the main migrates from the 
damson and plum to the hop, the use of the caustic wash, 
described in Leaflet No. 70, on the fruit plantations in the 
winter will tend to diminish the attack on the hops in the 
following summer by destroying the eggs of the aphis. A 
dilute paraffin emulsion should be used for the damson and 
plum in the spring a^nst the aphides which is^e from 
eggs that escape the winter treatment. 

4, Whitehall Place, London, S.W., 

June, 1903. 

Revised, August. 1903. 
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BOARD OP AGRICULTURE AND FISHERIES. 


Fluke, or Liver Rot in Steep. 



ng. a. Adnlt Liver Hoke. Water Snail (Zimnaea trunoatula). 

Nat. Bize. 

The disease kn.o'wu as Rot, Liver Fluke, Coathe, and Bane,, 
in sheep, has existed in Great Britain for very many years, 
and has caused greater losses in this country itan any other 
disease affecting this particular class of animal. The last 
severe outbreak occurred in 1879 and continued into 
year 1880; and in the statistics prepared by the Board of 
Trade for 1881 there -was a falling off in the number of 
sheep in Great Britain of no less than three and a half 
millione compared "with that given for 1879. This decrease 
•was reported to be mainly due to the pre-valence of rot. 
The greatest losses occurred in England, Gotland being but. 
little affected. 


Life Bistory of the Liver Fluke. 

The common liverflnke (JDistoma TwpaiicmrC) is found in 
the biliary passstges of the liver of the sheep, where it 
produces many thousands of eggs, which find their way 
along the bile duct into the intestines and are expelled 
with the dung. Those which fall- upon dry soil may 
remain dormant for months, but how long they may 
retain their -vitality is not Imo-wn; whilst those which 
reach the water in pools and dykes are at- once hatched, 
and a free swimming ciliated embryo is produced. This 
little organism is provided -with a small boring prominence, 
and as it s-wims about in the -water it searches for a certain 
species of water snail, to the surface of which it f^ens 
itself, and eventually bores its -way into its body. It 
then becomes the s^oroeyst. The sporocyst gro-ws dowly 
•within the snail, and eventually the gez^ cells which it 
—--XV-^ to8innuiU' 


contains produce other organisms called i 
be?, which eventually escape feeb, ih«l i 
, .thcmsdyas to the ."W; 

.1 .■L.i'iijijijlplHiiim!' 


; 1 ! n«> 


llil! 


.!i 


X M J 





2 


Leaflet No. 89. 


formed from 12 to 20 individuals of the next generation, 
which are kno'ro as cercariae. These last-named organisms 
are somewhat similar to the adult parasites into which they 
eventually develop, their bodies being flat and oval in shape, 
but they are provided with a tail. After leaving the redia 
these cercariae pass out of the body of the snail into the 
water, where they swim about until they attach themselves 
to a blade of grass or some other object; subsequently they 
lose their tail, become encysted—^that is, form a case—and 
remain quiescent until swallowed by the sheep, in whose 
stomach the wall of the cyst is destroyed. The liberated 
parasite ultimately finds its way to the liver of the sheep or 
other animal, and develops into the adult hermaphrodite fluke. 

The fluke parasite runs through three reproductive 
generations, namely:— 

1st. The sporocyst; 

2nd. The redia; 

3rd.. The adult fluke. 

There is a gradual increase in the number of the 
organisms derived from each of these generations. For 
example, the sporocyst containing germ cells gives rise to 
several (5 to 8) redise, and each redia to a larger nmnber- of 
cercariae (12 to 20), while it has been calculated that each 
adult fluke may produce the enormous number of 45,000 
eggs. But for this remarkable fertility there would be 
comparatively small chance of the entire life-cycle of the 
fluke parasite being completed. 

Symptoms of Hot in She^. 

In consequence of the extremely slow development of 
this disease, the fact that the sheep are affected is scarcely 
ever realized uqtil a long time after they have become 
infected. The s^ptoms of the disease progress slowly 
and are characterisea by a very gradual sequence of changes, 
which' vary in accordance wi& the different stages of 
the disease, and with the health of the animal. In the 
primi^ stage, when the flukes are first developed in 
the bile duoto of the sheep, their presence causes such an 
amount of irritation to the liver as is sufficient to produce 
an increased secretion of’bile, which in itself has a tendency 
to aid the digestive process, and as a consequence the animal 
may feed well and for a time put on flesh. Soon after, as 
the number of the flukes increases, the liver begins to 
enlarge, and the bile becomes slighfly tinged with blood. 
At tMs period the animal falls off In condition and displays 
pallor m the eyes and the gums. The appetite, which was 
flosssimafly Twy ^)od, now becomes oapsdoions, and the animid 
.! As the cflseass advances the. sheep beoofnes 
asctM^^^ .SBMdated and weak, dropsical-swellipfls are to 
|SwB« apd hecqANl .graatly 
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liver -will be seen to be thickened, and their walls when 
dissected will frequently be found to be calcareous. The 
bile has a dirty brown colour and abounds with mature and 
immature flukes and multitudes of ova. The organ is paler, 
harder and smaller than normal, owing to the contraction of 
the new tissue. When the disease appears among a flock of 
ewes it is a very common thing for many to abort, and the 
mortality in a flock may be very high. 

Should the sheep survive this stage, which is quite 
unusual, a period of convalescence sets in of a slow and 
generally of an unsatisfactory nature. During its progress 
the flukes leave the liver and pass out in the droppings, but 
the pathological changes which their long presence has 
caused witMn the liver produce- emaciation and debility in 
the au i Tna.!. The period of time during which these various 
changes are in progress may be roughly stated as twelve or 
more months, i.e., from the time of invasion to the time of 
disappearance of the flukes. 

Distribution of the Fluke. 

As a general rule rot is conned to the lowlands, valleys 
and marshes (except salt marshes), but it may occur in the 
high lands. It is also more frequent in wet than in dry 
seasons, and is most pre-valent after prolonged tains in the 
late summer and autumn. It is often associated with the 
presence of “ carnation grass ” and similar sedges, and many 
farmers look with suspicion on land that carries these plants. 

From the preceding sketch of the life history of the fluke 
it will be evident that the conditions necessary for the 
propagation of the disease in any district are:—' 

1st. The presence of fluke egga. 

2nd. Wet marshy ground or pools suitable for the hatoh> 
ing of the ova. • 

3rd. The special snail (JLAmnaea trvmaMa) to act as 
intermediate host, 

4th. The presence of sheep or other-animals to swallow 
the encysted parasite and thus become infected. 


Preventive and Jtemedial Measures, 

1. —^As sheep are usually attacked by fluke on wet land, 
drainage is the most important pfeventive, ahd should be 
resort^ to whenever practicable. 

2. —^The mud, reeds, etc., taken from ditches, pools and 
ponds when these are being cleaned out should at once be 
carted away, Cr covered up with gns lime. Numbers (rf the 
snails and their eggs, and often the parasites Within them, 
are destroyed when ^ lime is put over this rubbisIL 

3. —*On a farm subject to fluke sheep should always be kepi 
on the drier jpastures duriug the-summer and autunsi niont^ 
If no sound pasture is available the pastures ‘ should bs 
divided into turn sections# one nl? which ^QUld,beigrasSd b# 
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4. —^When it is impossible to arrange for grazing the 
pastures in the way suggested in the last paragraph, sheep 
^ould be frequently moved to fresh ground, and the land 
should never be over stocked. 

5. —If infected animals have been pastured on a given 
piece of ground, it would be advisable to have the droppings 
spread by chain harrowing, to assist in drying them, and 
thus hasten the destruction of the eggs; a little lime would 
assist this. 

6. —When practicable, dressing the ground in late summer 
and autumn with salt alone, or with a mixture of salt and 
lime, will usually be attended with good results. Sheep 
should also have access to lumps of rook salt, and where 
sheep are getting cake, com, chan, &c., a little salt oz. per' 
head per day) mixed with such food should always be 
provided where fluke is to be feared. 

7. —^Those sheep which are affected with fluke should be 
sent to the butcher at once while in a marketable condition, 
and the others moved on to dry ground. The latter should 
receive a daily allowance of concentrated food, 4 lb. salt, and 
1 lb, sulphate of iron being incorporated with each hundred¬ 
weight of the feeding stuff. 

8. —^The livers of the slaughtered sheep should be destroyed, 
or, if used for dogs’ food, they should first be well boiled, 
as otherwise the firesh eggs might pass uninjured through 
the intestines of the dog and thus infect the soil. 

9. —^If rabbits and hares are plentiful on infected ground, 
they should be kept down, as it is possible that they may 
spread the disease; there is no proof however that they do so. 

10. —Sheep ought not to be purchased from a flock reared 
on fluky ground. 

11. —Whenever rot is suspected in a flock of sheep, sharp 
observation over the animals will often enable the owner to 
detect the disease before it has made any serious interference 
with the healtib. of the majority j and if on a post-Wortem 
examination of the flrst snspeoted oases flukes are found in 
the bile ducts of the liver, it becomes an important question 
to the owner whether it would not be to his interest to 
slaughter the whole of them at once* while they are in a. 
marketable condition, rather than allow the disease to con¬ 
tinue, since by leaving the animals allre they will probably 
be the means of permanently infecting his pastwes. 

. 4, Whitehall Place,’ London, S.W. 

July, 1903. . 

Eevlsed, June, 190S. 
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BOARD OF AGRIOTTLTTJRE AND FISHERIES- 


The Pith Moth. 

Much damage may be caused to yotmg apple, and it may 
be to other fruit trees, by the caterpillars of the Pith Moth, 
a small moth belon^ng to the group Tineinoe. The moths 
of the group Tineince have narrow wings bordered with 
long fringes, the fringing being most marked on the hind 
pair of wings. 

The caterpillars of the Pith Moth burrow into terminal 
and other shoots, and buds, the fruit spurs especially suffer¬ 
ing. Infested buds fail to develop, the leaves of tuimelled 
shoots flag, and the shoots wither and fMl away (Fig. B). 
The caterpillars of another snoall moth, the Bud Moth, one of 
the TortriddcB, are also troublesome on fruit trees, and their 
work is sometimes confused with that of the caterpillars of 
the Pith Moth. The Bud Moth caterpillars, however, spin 
the leaves together, making leaf-nests. 


Moth .—^The moth (Pig. A) varies in size and has a wing 
expanse of from ■§■ to ^ of an inch. The front wings are 
almost entirely black, or blackish, with white streaks and 
scales; the hind wings are grey and have long delicate 
fringes. 

ian/a.—The caterpillar (Fig. G) is dull reddish or flesh- 
brown, with the head, the flrst segment, and the last segment 
deep brown. Segments two and three show pale brown 
spots, while the abdominal segments have six brown bristle- 
bearing spots. The full-grown larva measures one-third of 
an inch. 

^e pupa (Pig. D) is of an oohreous hue; the head 
and front of the thorax and the tip of the body are mahogany 
red. It is cylindrical in form and measures about one-fourth 
of an inch long. On the under surface of the last segment 
but one are two blunt processes, separate jiad diverging out- 
w^B, and hairy at their tips (Fig, 0) ; the eyes are black, 
and the wmg cases and legs long, the former being pointed. 


piatribution. 

The distributioD. of the ziaoth. in onr <^Qn)ai 
as from Lancashire sonthWnis. 

Kent, Snsseae, Surrey, 
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Life history. 

The moths issue chiefly in July. It i^s believed tiiat the 
eggs are laid on the leaves of the apple, and on these the cater- 
Suars may at first feed on hatdnng. Before winter, the 
caterpillars, still very small, bore into the shoots, and i»s& 
the ^nter just below the outer bark, the position being 
marked by the presence of a small blister cmd adtsUmt 
rtrund hols op&KiiuQ wto or nectr the hlistered (ired* 
the next year, the caterpillars tunnel into the pim of^e 
shoots and fruit spurs, and work upwards in the pith, ^ey 
are full grown towards the end of June, when pupation talMS 
place in the tunneUed shoots. After the emergence of the 
adult the empty pupa case may be seen projecting from the 
dead shoots. 


Treatment. 

The best treatment consists in (1) prevention by means of 
winter pruning, the hole in or near the blistered area show¬ 
ing the parts to be cut away; and (2) hand-picking and 
burning the attacked shoots and spurs in spring. 

More t.Tift.n one species of moth appears to be harmful in 
the manner described above. The subject is at present 
under investigation. 

4, Whitehall Place, London, S.W., 

July, 1903. 

Eevised, February, 1908. 


The Board would he glad if recipients of this leaflet would 
modes it known to others interested in the subject Oopies 
may he obtained free of charge and post free on applicemon 
to the Secretary^ Board of Agriculture a/nd Sisheries^ 
4, WhUehaU Place^ London^jS.W. Inters qfappUoation so 
addressed need not he stampede 
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BOARD OF AGRICULTURE AND FISHERIES. 
The Pine Beetle (JSyieainus piniperda^ L.). 



Fig. 1. Pine beetle iDagnifled about six times.* 

This is one of the most destrnctiTe of foi^est insects, and 
in this oonntry is met ttith wherever pines are, grown. 


Description. . 

The Beetle.—Tha mature beetle (Fig*. 1) is about one>fifth 
of an inoh long, dark brown or almost black in colour, and 
thinly Covered- with brown hairs springing from little, 
tuberdes, which, on the wing-oases, are disposed, in rows 
between lines of punctures. These rows of tubercles are 
continued to the very edge of the posterior margin of each 
wing-case, except in the case at the second row on each 
wing-case, counting from the middle pf the back, where 
the hairy tubercles oe^ at the point where the wing-case 
begins to bend down towards the apex, l^e discontinuance 
, (kE the tubercles in these two rows is the main point of dis¬ 
tinction between this insect and JET. min^, Htg, - I^e latter, 
i^wever, is as nCre as the former is oomm<m. The feelers 
,<(aiatmaa») are rusty brown in dolour, rmstively short, and 
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The Larvce .—^The larrsa are white, bent, and footless, with 
a brown head. 


Life History. 

The beetles pass the winter under a variety of cover, and 
take wing during sunny weather in March and April. 
They at once congregate for breeding purposes on the bark 
of pines that have died or that have been felled during the 
previous autumn or winter. Trees that have, been dead 
longer than the period indicated are not attractive to the 
insects. All kinds of true pines, such as the Soots Pine^ 
Bla<k Austrian Pine, &c., are used for breeding purposes; 
and occasionally, though very rarely, the spruce, iardh, and 
other conifers are also utilized. Trees or boughs of a size 
to carry thick rough bark are chiefly infested by the insect 
for purposes of breeding; but young trees, or branches with 
comparatively thin smooth bark, may be attacked. The 



Fig. 3. Uothei and larval gaUeriea, showing two air-holes, Batnial sin 
The male beeps near Uie enhsnoe, while the female carries on the work 
of exoavation. 


insects pair and proceed to bore into the bark, ^ 

passage between the bark and the wood, the latter, hoWvBT, 
being hardly broken. This pasBSge has a slight bend trt tbe 
starting-point, but afterwards is nearly straight (INg, 1^, Jt 
, is usually about four inches long, and is generaU^^nmli^ 
wiih one or more air-bK^<^;t>es|i«i that by which 


insects ehtered. ht 


i» gallery the dusv 


’.iiilililB 





3 Leaflet No. 91. 

to the outside, where its presence quickly attracts the 
attention of an experienced observer. 

As the gallery is proceeded with the female beetle lays 
eggs, depositing them alternately on either side, and laying 
in all about 100. On hatching from these the larvm proceed 
to gnaw out tunnels, in the cambial region, at right angles 
to tiie mother gallery. When full fed the larvae pupate at the 
end of their tunnels in a bed hollowed out in the bark; 
where the bark is thin the outermost wood may be excavated. 
The beetles when ready bite through the bark. As it often 
happens that a very large number of beetles breed in the 
same tree, the surface of the bark after the young booties 
have emerged looks as though a charge of shot had been 
fired into it. 

So far as dead or dying trees are concerned, the action of 
the insect up to this point is not of serious economic im¬ 
portance. So long as it can get such trees in which to breed,, 
it will not attack healthy trees, bht should suitable breeding 
material not be present it may make its breeding galleries in 
comparatively sound stems, which will soon be seriously 
crippled, or killed outright. 

The young beetles appear in June and July, and they nxay 
do one or other of two things. They may fiy o£E to other 



Kg. 8. Pine shoot with slloe reaumd to show passage made by the 
beetle, 

pine stems that have bem fellsd or hbvs been dead for a 
few mouths, in which oas^ sAd br^ J^st like tlheir 

parents, the earliest of 

ing in late September Xtt Stbh ih', «^ent there 
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is what is called a double generation, that is, two broods 
in a single season. But more frequently the young beetles 
that appear in summer do not breed in the year in which 
they are hatched. In this case they fly singly to the young 
shoots of the Scots or other pine, and into such shoots they 
bore, usually two inches or so beneath the terminal bud 
(Pig. 3). Having reached the pith the beetle bores upwards, 
but the passage thus made is only occupied for food or shelter, 
never for breeding, which is only performed underneath the 
bark of trees in the manner described above. 

As a result of the leading shoot of a stem or branch being 
hollowed out in the centre it generally dies, or is broken off 
by the wind, and the trees become much deformed. They 
lose a considerable quantity of their foliage, and .&e yield 
of cones may also suffer to a serious extent, a matter of 
importance in natural regeneration. It is to this action of 
the beetle that the chief sylvicultural dan^e is due. Trees 
so affected become characteristically mis-shapen, and are 
^ily recognised, even at a long distance. Underneath 
infested trees, especially after a high wind in autumn, the 
ground will o:^n be found thickly strewn with the tips of 
shoots, each with a cavity in the centre, and not infrequently 
containing the beetle. On young, vigorous trees, especially 
in a sheltered situation, the shoots do not so frequently 
break of^ but Ae sickly appearance of the leaves, and an 
outflow of resin from the entrance-hole, readily attract 
attention to ihe damage, and on cutting the shoot open 
the beetle will often be found at work in the central 
gallery. 

The result of the action of the insect in destroying the 
ends of the branches, and frequently causing them to drop 
otE, has earned for it in Germany the name of Wood 
or Tree-pruner, a designation first suggested by 


T(^ trees, though severely crippled and reduced to the 


~ ^ juuu trj.wiiauLaaj.jiyjune(i ov 

mepiue beetle; bat old trees,■wbose shoots are more exposed to 
the oraid, and being thin, are easily broken ofE when injored, 
w often completely destroyed by the persistent attack of 

freqnently be obserred 
in the neighborhood of a saw mill, or of any place where 
^ stored. Often, when a small proportion of 
rtandaid pines are retted to grow when a wood is felled, 1* 
M found t^t such standards become unhealthy and ao^&” 
This resutt m due to the fact that the felling of tjietrood 
has prodded the insects with abundant opporthnitiW- ifor 
propagafaon (rtumps, stools, stems, Ac.), and ^om these in 
SbStte?°l/a« tr^are invaded by swarms 
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Preventive Measures. 


Widespread and destirnotiTe as tills insect is under 
irrational methods of forestry, it is by no means difEicnlt 
to combat. This is secured either by preventing its getting 
suitable material in which to breed, or by providing it with 
such material, but taking care that the young beetles are 
destroyed before they have escaped from the places where 
they are bred. 

Most trees are felled in autumn and winter, and to leave 
pines lying in their bark in or near woods till the middle of 
the following summer is a sure way to propagate this and 
many other destructive forest insects. There need be no fear 
of the pine beetle breeding in stems from which the bark has 
been removed, but the barking of winter-felled pines is a 
somewhat expensive proceeding. The removal of the trees, 
cr their conversion before the month of June, should always 
be attended to, but the ideal method of procedure is as 
follows. The trees felled in autumn or winter should be 
allowed to remain in or near the wood till the month of 
May, by which time they will have attracted most of the 
pine beetles in the neighbourhood. By the end of May all 
such trees should be barked, and as the stems will then be 
thickly beset with latvss, the bark can be removed quite 
easily. In delaying the process of barking till May the logs 
are not only rendered unfit to serve as future breeding 
places, but, what is most important they are utilized as lures 
or traps, to which a large proportion of the beetles in the 
neighbourhood are attnusted, and in which they are sub¬ 
sequently destrcyed. On no account, however, must barking 
be delayed beyond the end of May. The bark removed 
may be deposited so that its inner surface, where the 
larvte and pupae are found, is freely exposed to the sun 
and birds, and if this is attended to there is small chance of 
any of the young insects escaping. It is, however, alVTays 
safer to bum the bark which has been stripped off. When 
the bark is very thick there is a likelihood of l^e immature 
insects completing thehr development in the bark after it 
is stripped off, and, in such a case, bumiug should always 
be underti^en. 


All pines that die In'the eotirse of the summer shoqld he 
felled and barked within two months. It should be re¬ 
membered that there is a certain inemsilarity in the issne 
of the adnlt beetles,' and it wohld merefore be wise' 

W armnge for a series of trtip^trees from A^fil bnwardit,; 
always being allowed b^ore, bariSiiEi^. 
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groimd, and in the month of May the bark of stools should 
be pressed ofiE by means of a spade or other suitable tool, 
and, being generally thick, should be burned. 

Two beetles, Olems formicarius and BhisopJuxgita de- 
pressm, attack and destroy Hyhsimts piniperda. 

4, Whitehall Place, S.W., 

July, 1903. 

Revised, June, 1908. 
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Bunt and Smut. 

Both bunt and smut are fungus diseases of cereals, and 
annually cause much damage. Bunt (Tilletia) chiefly atteOKS 
wheat, and is characterised by the grains being filled by a 
black mass of fungus spores, which give a foetid odour, 
especially when rubbed. Bars that are attacked are lighter 
than sound ears, and therefore stand more erect. They also 
remain longer green as harvest approaches. So long as the 
ears are un^sturbed the black spore-masses remain unseen ; 
it is only when they are rubbed or bruised in the process of 
thrashing that they allow the spores to escape. 

Smut XUstilago) attacks all cereals, and is characterised by 
the grains being filled and destroyed by black dustjf spores, 
which, unlike bunt, are quite conspicuous on the undisturbed 
plant. It is most common on barley and oats, where it may 
attack a large proportion of Ihe ears. There are several 
varieties of this fungus, but the distinctions are of no 
importance to the farmer. 

It was at one time believed that infection was in all cases 
effected when the host^plant ’was in the seedling state, the 
fungus growing in the tissues of the host, until ultimately 
the well-known “smut” or “bunt” appeared in the ear. 
For this reason it has long been the practice to treat the seed 
with some substance with the object of destroying spores 
adhering to the surface of the grain, and the method Is still 
valid in the case of the oat smut. 

Quite recently, however, it has been proved that the seed¬ 
ling plants of wheat and barley are not attacked by the smut 
^res, but that infection takes place through the flowers. 
Treatment of the seed of these cereals for “smut” Is 
therefore useless, and no method has yet been devised for 
combating rite “ smut ” of whirat and barley. 

In the case of the oat “ smut,” prevention of the disease 
should take ^e form of treating the seed,in such a way that 
the spores are destroyed before sowing. 

The best method, td which recourse has been had of 
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For “bunt” in -wheat the seed should be dressed with 
formalin, as described above for the oat “smut,” or with 
bluestone. The grain may be poured into a barrel or other 
receptacle containing a half per cent, solution of bluestone 
(copper sulphate) and left there, with frequent stirring, for 
12—16 hours, or it may be spread on a floor and sprinkled 
with a 10 per cent, solution of the same material. The latter 
is the method most commonly practised in this country, the 
mode of procedure being to empty a sack (four bushels) of 
^in on a clean wooden floor and water it -with 1 gallon of 
water in which 1 lb. of bluestone has been previously dis¬ 
solved. The seed should be turned during the progress of 
the operation, and thereafter it should be turned two or three 
times, after which it may be spread out in a thin layer till it 
is dry enough to sow. 

When treated with bluestone or formalin solutions, a 
certain percentage of the grains are destroyed, but as these 
have frequently been previously danaaged in the process of 
thrashing or otherwise, and are therefore likely to produce 
weak plants, their total destruction is of less consequence. 
Seed that has been much rubbed in the thrasher suffers 
most in steeping. The loss by treatment with bluestone can 
be somewhat mitigated by dusting powdered lime on the 
grain after it has lain for a sufficient time in contact with 
the solution. 

4, Whitehall Place, London, S.W., 

July, 1903. 

Revised, July, 1908. 


Oo^es of this leaflet may he obtained free of charge and 
to the Secretary^ Board of Agriculture 
a7^ Fisheries, 4, Whitehall Place, London, S. W. Letters of 
application so addressed need not be stamped. 
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Farmyard Manure. 

The substance that goes by the name of farmyard iimnnra, 
fold manure, dung, or muck, chiefly consists of (a) the 
material that was used as litter, usually straw, sometimes 
peat, fern, sawdust, &c.; (&) the food that passed through 
the animals in an undigested condition and has been voided 
in the solid form; and (c) the urine, which contains that 
part of the food which the animals digested btit did not 
retain in their system. The urine also contains in part the 
waste of the tissues of the animal’s body. The proportions 
of these parts will vary with circumstances. For instance, 
when it is the object of the farmer to break down as much 
straw as possible, a relatively large amount of the farmytml 
manure will consist of litter, but where litter is used very 
sparingly—as in upland dairies—^the manure will consist 
very largely of tbo solid and liquid excreta. 


Manure Produced iy Stocks 


All food contains more or less water; even in such sub¬ 
stances as grain or cake one-seventh or one-eighth, while in 
others, like turnips, nine-tenths is water. Ne^flecting this 
water, it may be said that for every 100 lb. of food that 
an animal consumes, about 50 lb. reappear in the dung or 
urine; the other 50 lb. being burned up in its system, 
becoming gas or water, or being stored up in its body as 
bone, flesh, fat, hair, &o. A bullock or cow—weighing, say, 
9 cwt.—will consume daily, if on full ration, about Zi lb. of 
absolutely dry food, as for example ;— 

66 lb. Roots (90 per cent, water) ... m 6‘6 lb. dry. 

6„ Oakeor Jlleal (13 percent, water)ss 6'$ „ 

16 „ HayorStraw (16 per cent water)«s 18*6 „ 

Total ... 34'8 lb. of dry roatter, 


One-half of this, say 12 lb., will reappear as manure, and 
to this has to be added the whole of the dfy matter in the 
ditter, say 10 lb., making the daily output Of dry matter Iq 
fat^ard manure 22 lb. Needless to Hfk It hsaf be muoh 
more or much less, depending on thet age land aise «£ tiw 
animals, and on the way in whfoh thay ard fed and littan^. 
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full-grown cattle ; if the stock consists, as it generally does, 
of a fair proportion of younger animals, the output per head 
may be only 3 or 4 tons. It follows that on a farm with a 
mixed stock of 50 head, including 3 or 4 horses, enough 
dung should be produced during winter to give a dressing 
of 10 or 12 tons per acre to about 15-20 acres of land,^ or 
3-4 acres less when- allowance is made for loss during 
storage. 

Principal Oonstitiients of Farmyard Mcmure. 

From the manurial point of view the three substances that 
are of most importance in the food ai’e nitrogen, phosphoric 
acid, and potash. Although only one-half of the solid 
matter in the food reappears in the manure, at least three- 
quarters of the nitrogen, and nine-tenths of the phosphoric 
acid and potash, are voided. These proportions will be 
considei*ably reduced in the case of very young animals, and 
increased in the case of full-grown fattening cattle. Of the 
nitrogen that passes through an animal a larger proportion 
find its way out in the urine than in the solid excreta. The 
same is true of the potash, whereas the phosphoric acid— 
i.e.y the phosphates—are chiefly voided in the dung. It will 
thus be seen that two of the three valuable elements of plant- 
food are more abundant in the liquids than in the solids of 
animal excreta, and, not only so, but, pound for pound, the 
substances in the liquids are much more valuable for crops 
because they are much more readily available. The 
Rothamsted experiments have shown that much of the 
nitrogen in the solid part of dnng can hardly be said to be 
of any use to plants, whereas the nitrogen of the liquid 
portion is almost as active and therefore as valuable as 
nitrate of soda or sulphate of ammonia. 

In a ton of ordinary farmyard manure there is as much 
nitrogen, phosphate, and potash as in twelve or fifteen 
shillings’ worth of artificial manure, and if a ton of dung is 
not usually valued at even half these figures this is chiefly 
because a large part of the three substances mentioned never 
becomes available, or is lost before crops can make use of it. 
True, a ton of farmyard manure is more expensive to handle 
than 2 or 3 cwt. of artificials, and this, of course, reduces its 
relative value; but, on the other hand, farmyard manure has 
a beneficial influence on crops just because it is a heavy, 
bulky substance, so that these two considerations may be 
held roughly to balance or cancel each other. 

Variation in the Quality and Character of Dung, 

The quality and general character of dung is affected by;— 

1. The Kind of^ Food, —Generally speaking, the richer a 
food is in fertilising materials, especially nitrogen, the 
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greater is the proportion that is digestible, and the richer is 
the dung produced. 

2. The Kind of Animal ,—Horses produce dry, hot dung 
that ferments and acts quickly, but does not last long, 
whereas the dung of cattle and pigs is cold, slow-acting, and 
more durable. The dung of young stores and dairy cows is 
rather poor in all the important elements of plant-food, 
because, in the former case, these elements have, to a 
relatively large extent, gone to form bone and muscle, while 
in the latter case they have found their way into the milk. 
For instance, to quote the Rothamsted figures, while the 
excreta of a fattening bullock getting decorticated cotton cake 
will contain about 97 per cent, of the nitrogen, 9& per cent, of 
the phosphoric acid, and 99 per cent, of the potash present in 
^e cake, the corresponding figures for a milk cow are only 
87 per cent, for the nitrogen, 89 per cent, for the phosphoric 
acid, and 86 per cent, for the potash. This means that for 
every 3 lb. of nitrogen, 4 lb. of phosphoric acid, and 1 lb. of 
potash that the fattening bullock abstracts, the milk cow 
appropriates 13 lb., 11 lb., and 14 lb. respectively. 

3. The Age of Dung ,—Rotten dung is richer and more 
active, provided it has been properly “ made,’’ than com¬ 
paratively fresh undecomposed material. 

4. The Manner of Storage, —Properly-managed dung is 
more valuable than that which has been mismanaged, in 
which considerable loss of valuable ingredients occurs. 

The Nature of the .—-Farmyard manure varies 
considerably in composition according to the character of 
the material used as a litter for the animals. Among litters 
which are employed may be mentioned straw, peat moss litter, 
bracken, hop bine, leaves, spent tan, sawdust, and these vary 
in their power of absorbing the valuable liquid portions of 
the manure, as well as in their own composition. 


Treatment of Dung in the Homeetead. 

In the management of dung in the homestead attention 
should be given to :— 

1. The Prevention of the Eecape of Liquids^ for these 
hold the larger and much more valuable part of the 
plant-food. They may drain into the ground If the floor of 
tlw yard or dung-heap be porous, therefore the surface on 
Ihe mass rests must be water-tight. More frequently, 
they are allowed to run away in a surface streanL 
wlees this can be led on to a meadow or other fle]^» the 
fee very serious. The floor of the dungstead 

impervious to the passage M- 

a distinct slope backwardi,^ eo thk. mm W' 

IImwI^ higher than 


^ ^ M ^ I 
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any, will take place through, a foot of well-beaten clay 
overlaid by mbble. 

Many farmers prevent loss due to escaping liquids by 
leading these directly on to the land, or by conducting them 
to a tank which is periodically emptied into a liquid manure 
cart and distributed over the land. If the character and lie 
of the fields suit such methods of treatment, they are in 
every way commendable, but local circumstances often make 
it difficult or impossible to carry them out. 

2. Ov&r~heating^ which is productive of loss in various 
directions. The heat that is always more or less associated 
with a mass of dung shows that actual burning is going on, 
and, in the process, nitrogen escapes into the air. The weight 
of organic matter is also reduced, and as part of the value of 
farmyard manure is due to its being a bulky organic substoce, 
it is undesirable to have this substance largely consumed in the 
dung-heap. During a winter’s storage the loss of weight will 
usually be about ^0 to 30 per cent., but it may be double 
this, and when the loss is excessive the capacity of the mass 
to suck up and retain liquids is correspondingly reduced. 
Moderate decomposition cannot be avoided, and is not to be 
regretted, for if no loss has occurred by drainage, and but 
little by the air, the smaller mass will contain practically all 
the original plant-food, and this, too, in a more portable and 
convenient form. If, for instance, 5 tons have shrunk to 
4 tons the value of the latter quantity should be as great as. 
the former, so that if 5 tons of fresh dung are worth 15a.— 
2 .^., 3a. per ton—4 tons of matured dung will still be worth 
15s.—?.e., 3s. 9d. per ton. 

Over-heating is avoided by keeping the mass well com¬ 
pressed ; and this is secured by the treading of animals—-as. 
in yards, courts, or boxes,—or by wheeling each barrow-load 
or cart-load over what was there before, or by loading on soil 
or rotten turf. The mass should also be kept saturated with 
moisture, and this is best secured by preventing the escape of 
liquids. With dung of a very dry character (horse manure),, 
especially in a covered dungstead, it may be desirable to add 
water, but only if there is no chance of superfluous moisture 
escaping by drainage. 

If manure is stored in a compact, deep dungstead, with a 
properly constructed floor, and if care be taken to prevent 
its getting more water than falls directly on it in the form 
of rain or snow, there is no need to cover it in. Loss by 
excessive washiiig can be better prevented by other means- 
than by erecting a roof over the mass. It is obvious that 
the advantages of a covered dung-heap will be the greatest in a 
district of heavy ra inf all, but in any case it is doubtful if it 
will pay to provide a roof for the dungsiead unless it can be 
also us^ as a cattle-shed. 

Over-heating and excessive loss of weight are obviated by 
compression and saturation, simply because the dung-heap 
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under these conditions contains comparatively little air, and 
air is a necessity of fermentation and decomposition. 

To bring raw manure into a rotten condition, farmers 
often turn it over once or twice, the result of which is that 
air permeates the whole mass, and great heat is developed, 
with corresponding loss of weight. No doubt there ai’o 
circumstances where such treatment is expedient; but, 
considering the cost of labour and the loss of organic matter, 
and, to some extent, of nitrogen, it is probable that the 
process is often performed when it would be better avoided. 
The familiar example of the slow combustion of a “ backed ” 
or “ banked ” fire of coals is strictly comparable with what 
takes place in a well-packed mass of dung, while in both 
cases rapid combustion, with concurrent disappearance of 
solid material, will follow vigorous stirring. 

3. Equality of Composition throughout the whole mass 
should be secured as far as possible, or otherwise the best 
results both in the heap and on the crop will not be secured. 
The dung from the stable, cow byre, feeding byre, store 
byre, and fuggeries has, in each case, its own characteristics, 
and the mingling of all will produce, on the whole, better 
material than having the horse dung in one part, the cattle 
dung in another, and the pig dung in a third. The wet, 
inert, cold character of byre dung will add moisture to the 
stable dung and prevent its being over-heated (“ fire-fanged ’* 
it is sometimes called), while the rich manure from the 
feeding boxes will improve the quality of the dung of thsr 
store cattle. 


. Conservation Agents. 

From time to time attention haS’ been directed to the 
prevention of loss in manure heaps through adchng gypsum, 
superphosphate of lime, kainit, or sulphuiio add, but though 
good results have ooeaslonally followed thdr use, it ijs now 
recognised that all are open to objection, and they are not 
recommended. , 

A good preservative for dung is loamy,or peaty soil. It 
fikes ammonia,consolidateB the team, >xp amd retains 

liquids. - Needleseto say, soil so employed mnet not contain 
the seeds of troublesome weeds or the gtttafUNif piattt>dis«aaN, 
Such asfirger-and-toe. < MossHtterohpMtiaidctitaexodlea^ 
fiker of ammonia and absorbent of if for notidng 

atee than to hnprote the^ mantuiA heajpill Ai m plan to 

;have a little in use for some dC' the ptafr 
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Treatfnent of Dung in the Field* 

Field Storage Heaps*—To save carting in spring, or to 
empty the dungstead or the yards, it is a usual practice, in 
the course of the -winter, to form large field storage heaps. In 
many cases, this practice is thoroughly justifiable, though the 
fact cannot be overlooked that the opportunities for loss in 
such heaps are much greater than in a proper dungstead, so 
that field heaps should only be formed if they are the means of 
gaining an important end. Where these heaps musi be 
formed they should be placed on firm, level ground, and 
they should be made as deep and firm as possible. The 
so-called “ draw heaps,” on to which each cart-load is drawn, 
thereby consolidating the mass, are the best. Subsequently 
the sides should be trimmed up, and the whole should be 
covered wi^ a layer of soil about a foot thick. Such a 
covering consolidates the mass, prevents to some extent 
ammonia rising in the air, and runs off rain water. 

Uniform Distribution. —^When dung comes to be spread 
on the land, it should be distributed as equally as possible 
Sometimes, unfortunately, one sees great lack of care in this 
respect. In some districts dung is roughly spread straight 
from the cart, and if the manure is at once properly spread 
by hand labour the results are satisfactory. In other dis¬ 
tricts, and more frequently, it is laid down in small heaps 
about six yards apart. If it is immediately spread this s} stem 
is usually free from objection, though if the dung is very 
old, or if it is largely made from moss litter, the spots 
on which the heaps rest are apt to be left over-manured, 
and especially is this the case on rough meadows. Too 
often, however, one sees these small heaps lying for days, 
and even for weeks, unspread, with the result that thp 
rain washes the substance of the dung into the patches 
on which the heaps rest. These patches are consequently 
over-manured, whereas the rest ot the field, being supplied 
with impoverished dung, suffers from insuffLcient nourish¬ 
ment. 

With farmyard manure, even more than with artificials, 
the farmer should so arrange matters that the quantity of 
dung at his disposal is distributed over as large an area as is 
consistent with practical convenience. For instance, twenty 
tons of dung spread equally on two acres will give a much 
better return than the same quantity spread on one acre, and 
yet this rule is often neglected. 

Best Time to apply Dung. —^As regards the time of year 
when dung should be applied, much depends on the 
circumstances of the particular case. By far the greater 
quantity of dung goes on ^ to meadows and green crops, 
and it niay be said that in the former case autumn or 
early winter is the best time to make the application. 
The complete stocking of the ground with plants obviates 
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macli loss of soluble matters by wasbing. On farms 
entirely under grass there is no choice but to employ 
the dung on meado-ws or pastures, and on such farms 
it would be bad practice not to cart out all available dung 
in autumn. Of course, the dungstead will again fill up 
during winter, and on the whole it is probably better to 
distribute this additional supply in spring than to leave it in 
the heap, subject to waste and yielding no return, till the 
following autumn. L4ate spring dressings, however, unless 
the dung is very “short”—e.pr., dung made with moss 
litter—interfere with the work of the mowing-machine, 
though this can be avoided by chain harrowing and raking 
the roughness off two or three months after dressing. 

In the case of green crops part of the dung may with 
advantage be ploughed in dmnng autumn, but only on 
dean land. If foul land, and especially foul strong land, 
has to be cleaned in spring it will be found that autumn 
dung, by holding moisture, retards the getting of the land 
into condition in spring. Autumn manuring would further 
increase the work of cleaning foul land by promoting the 
growth of weeds. Again, the action of the cultivator brings 
much of the dung to the surface, and this, being collected 
with the weeds, is carted off the land, or possibly wasted 
by burning. Farmyard manure ploughed in during autumn 
will decay more rapidly—especially in a mild winter—than 
if left in the dung-heap, so that a relatively larger propor¬ 
tion vrill be available for the use of the first crop. On this 
account the succeeding crops will not get so much benefit, 
and this fact has to be borne in mind in estimating the 
respective advantages of autumn and spring dressings. 


4, Whitehall Place, London, S.W,, 
August, 1903. 

Revised, September, 1908. 
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BOARD OP AORIOULTDRE AND FISHERIES. 


Millipedes and Centipedes. 
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Figs. 1 and 2, Millipedes (1, Mus pulehellus ; 2, Polydemm com^lamtm) ? 
Fig. 3, Centipede (^QeophUm iuHerramms). 


Millipedes and centipedes belong to a group of tbe animal 
kingdom known as the Myriapoiki. They are not far re¬ 
moved, in relationship, from insects, but are distinguished: 
by their body showing only two regions ; a head, followed 
by a number of resembling rings or segments, all of which 
carry one or two pairs of legs. 

Both millipedes and centipedes may be found in dark 
and damp places, under stones, bark, or decaying wood, 
in loose soil, at the roots of plaints, whilst they are especially 
attracted by decaying vegetation, such as heaps of leaf-mould, 
rotting stalks, &c. There are difiEerences between them both 
in food habits and structure, and as, on the whole, centipedes 
are useful while the millipedes may be distinctly harmful, 
these distinguishing characteristics should be noted. They 
may be contrasted thus :— 


Centipedes. 

Antenuffi longer. 

Body n^Uy flattened. 

Bases of legs wider apart. 

One pair of legs to each segment. 

Poison claws sltowing below the 
month, with poison glands. 

Ajotire and oamiTorons, feeding on 
inseotB, insect larree, worms, 
saails, and sings. 


Millipedes, 

Antennas shorter, not more than 
seven joints. 

Body round. 

Bases of legs close together. 

Two pairs of legs to each seeming 
segment, except the front four. 

N’o poison claws. 

' Vegetable feeders, destrnotive to 
&e roots of plants and to under¬ 
ground storage organs, like tubers 
I and bulbs.. 
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Millipedes are sometimes knoum as “ false-wireworms,” 
but they can be readily distinguished from the true vrireworm 
(Leaflet 10) by the great number of legs. 


Description and Life-History. 


MilUpedes.—-l!ha most injurious millipedes belong to the 
families JuKdcs, which have more than 30 Hngs to the 
body, and PolydesmidcB, with 19 body rings. The most 
troublesome millipede is Julus ptdeheUus (Fig. 1). This is 
nearly half-an-inch long, slender, about the thioKuess of a 
fair sized pin, pale yellowish-pink in colour, with a double 
row of crimson or pniplish spots on it. JtHm terrestria, 
another common species, is black and has a pointed tail. 
These JuUdee feed upon all manner of roots. The smaller 
Juhts ^IcTielhis also eats into potatoes and lily bulbs, often . 
hollowing them out completely ; the larger species, aooord> 
ing to some observers, also feed upon snails, slugs, and 
some insects. The common species of flattened millipedes, 
Polydesmm eomplcunatus (Fig. 2), is of a pale purplish-white 
to dull rosy tint, with the sides notched, and may be when 
mature about an inch long. This species can also be very 
mischievous at the bulbs and roots of various plants. 

The female Judtis t&n-Miris. deposits her eggs from 
May to July in a nest made of pieces of earth fastened 
together with saliva; this nest is round in form, is smooth 
inside and rough outside, and has a small hole at the top 
through which the egm are passed. The eggs vary in 
number from 60 to 100. The hole is then stopped up - 
and the eggs mature in from 10 to 14 days. The young 
millipedes have only three pcdrs of legs, the others appear 
in grouw bv degrees. Growth in a i^lipede takes pMoe 
by lengthenmg at the posterior end, the growth evidently 
taking place between the penultimate and last segments. 


0Smt%fMd(W..--.Oentipedes, or (Mlopoda, sure beneflolal, the 
diet being carnivorous ohiefly, ag., ssoails, slugs, and ground 
^Sects. Two of the commonest genera are Mfhowm and 
QhmMlm (Fig. 3). The eggs of are laid from June 
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Methods of Prevention and Remedies against Millipedes, 

1. —^These pests are frequently distributed with leaf-mould, 
which should, therefore, be examined before being used, and 
if found to contain them should be mixed with lime. 

2. —Their numbers in the field may also be lessened by 
broad-casting lime over the surface and working it into 
the soil. 

3. —Soot-and-water, in the proportion of a handful of soot 
to half-a-gallon of water, is found to drive them away from 
the roots of garden plants for a time. 

4. —^They may also be trapped in numbers by placing just 
under the ground, near the plants they are attacking, pieces 
of mangolds which have been scooped out. The millipedes 
swarm over the baits and may then be collected and 
destroyed. 

5. — A. certain way of killing them on small areas is by 
injecting bisulphide of carbon into the soil. 

' 6.—^They may be poisoned by baits of decaying cabbage 
leaves or decaying roots soaked in Paris green and placed 
here and there in the garden. 

4, 'Whitehall Place, London, S.W., 

October, 1903. 

Eevised, August, 1905. 


The Boa/rd of Agricultwre and Fisheries would he glad 
if recipients of this leaflet would make it known to others 
interested in the mhjecL Copies may he obtained free of 
charge and post free on application to the Secretary^ Board 
of Agriculture and Fishimes^ 4, Whitehall Place^ London^ 
8. TT. Letters of applicoMon so oMressed need not he stamped. 
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Ringworm in Cattle. 

Ringworm is a disease which may attack any of our 
domesticated animals, but is most frequently seen on cattle. 
It is also transmissible to human beings. 

It evinces a decided preference for young animals, such 
as calves and yearlings, and for stock that are in poor 
condition. 

The disease is due to the attack of a microscopic fungus 
(Trichophyton tonswromi) which establishes itself at the base 
of the hair, which in consequence becomes brittle and 
breaks off. The presence of the fungus also causes the 
epidermis of the akin to become thickened and wriiikled. 
In this way bare, gray, scsley patches, two inches or more 
in diameter, appear upon the animal, especially on its head 
and neck, though also on other parts of its body. 

As has been indicated, animals in low condition are most 
apt to be attacked, to that a preventive measure is to keep 
young stock in good condition. 

The disease is usually not difiB.oult to cure, the substances 
emj^oyed for this purpose being very varied. In order to 
entile any substance employed to get thoroughly into contact 
with the fungus, the part attacked should first be well washed 
with soft soap, or better sMU, with a solution of washing soda. 
The patch may then be dressed with one or other of the 
following mtrteres ' 

’ (4) olt film, tMUrts, and sulphur, one pact. 
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The last-named, however, is highly poisonous, and should 
only be used under the advice of a veterinary practitioner. 

The disease is very contagious, and will linger on pastures, 
the woodwork of stalls, rubbing posts, &c., for many months. 
TPhe woodwork should therefore be cleansed by washing with 
a weak solution of carbolic acid, or 'some other disinfecting 
.agent. 

4, Whitehall Place, London, S.W., 

October, 1903. 

Revised, April, 1908. 


Tlie l^oard of Agriculture and Fisheries would he glad if 
'recipients of this leaflei would make it known to others 
interested in the subjects Copies may he obtained free of 
charge and post free on application to the Secretary^ Board 
of AgricftMure and Fisheiies^ 4, Whitehall Place^ London^ 
W* Letters of application so addressed need not he stamp^. 
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Milk Fever or Parturient Apoplexy. 

Fartarieut Apoplexy, also called Milk-Fever, Dropping 
after Oalviixg, etc., is a disease of cows, more especially of 
milking breeds; and cbiefly occurs at the time when they 
have attained their fullest milking capacity. It has been 
recognised for generations and has been a fruitful cause of 
loss to the agncultural community, the deaths in many in¬ 
stances averaging from 40 to 60 per cent, of all cows attacked. 


Symptoms. 


The disease generally commences within from 12 to 
48 hours after an easy parturition, but it may be delayed 
for a few days longer. (In only extremely rare oases has 
it come on preceding parturition, or iMer than six days 
afterwards.) 

The first noticeable symptom is sudden cessation of feeding, 
rumination, and lacteal secretion, with unea«dness, moaninjg, 
a dull expression of the eyes, paddling of the hind legs, rapid 
breathing, swaying from side to side, and knuckling over of 
tibe fetlocks. Later on the cow drops. This may be 
succeeded by a stage of excitement, characterised by throwing 
about of &e head and bellowing, but more frequently the cow 
passes into a seml-oonsoious tieepy condition, and is unable to 
rise. She femsius in this state, moans slightly, and assumes 
a oharacteristie posture, with her neck flexed laterally 
and her nose touching the point of her droulder. 

As the disease pro^sses the cow becomes ccsnatose, is 
unable to see, to swallow, or to void excreta t distension of 
the belly sets in and death supervenes. ' 


Mdhoda of Prevmtim 
The nature of pvevea'^e dlapends 


the conditions under which the 
the principle Involved is always to 
oonditiott of bod^ jsa<wi|i,a«arlr'i?o0en^bl^ 
If the obw W ftA-reCrwe hdr'' 

siting the «gidnt];t ftbe riehtau^ 



housed t tent 
udh&aiintash 

A., r I 5 . 

|96VwlQl9K8pu 

‘be 


ii. 









Leaflet No. 96. 


Cows coming near the calving ehonld be kept on a 
cooling, laxative, and somewhat restricted diet, roots, 
weak mashes, treacle. Avoid giving cows, for a couple of 
weeks before calving, much dry food, especially chaff and 
“ light ” com. 

Some dairymen believe that they secure a high degree of 
protection from an attack of the disease by rather frequent 
milkings of the cow after calving, and by not abstracting more 
milk at a time than would naturally be taken by a calf. 

It may be pointed out that the application of preventive 
methods is of most importance before the third, and especially 
the fourth and fifth, calvings; heifers and old cows being 
less subject to attack. 

In the case of cows which might be considered as pre¬ 
disposed to the disease, there is reason to believe that the 
iodine injection mentioned below, used as a preventive 
immediately after calving, would be attended by good results. 

When the symptoms are recognised, a veterinary surgeon 
should at once be called in. Before he arrives a simple 
enema should be given and a good dose of Epsom salts admin¬ 
istered. The animal should be supplied with a comfortable 
bed. 

The methods of treatment adopted to combat this disease 
have been many and various and the success which has 
attended these methods has, to say the least of it, for many 
years been disappointing. Latterly, however, very good 
results have been obtained by adopting the following, viz., 
“ Schmidt’s Treatment,” TMs consists of the injection (by 
means of a special apparatus) through the teats into the 
mammary glands of a solution, the basis of which is a 
preparation of iodine, followed by a further introduction of 
an abundant supply of air, and thereafter careful and 
judicious massage of the udder. An alternative treatment 
is the substitution of simple filtered air for the solution 
before-mentioned; this is also injected by a special apparatus. 
By either of these methods the percentage of recoveries has 
been much increased, and if promptly and properly applied, 
a large number of recoveries may be expected. 

As the application of this treatment requires special 
knowledge and skill with delicate manipulation, it is not 
advisable that any but a veterinary surgeon should undertake 
it, 

4 Whitehall Pla(», London, S.W., 

October, 1903. 

Revised, May, 1905. 

Tha Board of Agriculture and Fisheries would he glad 
if redpietite of (hie leaflet would make it known to others 
interested in the subject. Copies may he obtained free of 
charge and post free on application to the Secretary^ Board of 
Agriculture and Fisheries^ 4, Whitehall Place^ London^ S. W. 
Letters of application so a^ressed need not he stamped. 
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Farmers’ Oo-operative Societies. 

The purchase of goods in large quantities by an associated 
^oup of persons for distribution amongst themselves accord¬ 
ing to their needs ■was one of the earliest forms of co-operation 
in England, and where the goods were sold retail in small 
quantities, as in the case of the large working class co¬ 
operative stores, tl^e ad'vantages of the system were quickly 
recognised. The application of the principle to the co-opera¬ 
tive purchase of ferming requisites, on the other hand, has 
made but alow progress in this country, and farmers generally 
have, in the past, been disposed to doubt the possibility of 
obt^ning by combined effort any better prices than those 
which each individual could obtain for himself by bargaining 
directly with merchants and dealers. There are a few large 
associations which have a history extending over thirty or 
forty years, but it is only recently that any considerable 
advance has been made in the formation of societies for thtp 
purpose. There is little doubt, however, that their advan¬ 
tages are now much more generally admitted than was the, 
case some ten or fifteen years ago. 

The benefit of oo-operative purchase is most obvious in the 
case of the snmll farmer who only requires to buy manures, 
cake, seeds, and implements in small quantities. By p urchas- 
ing Iswe quantities direct from the manufacturer and selling 
at a trifle above cost price, a oo-operative society enables the 
small farmer to procure his goods at a much more moderate 
rate than he could by purchasing for himself alone from 
local dealers. He obtains the benefit of ^ower rates of 
oarriaM, and he assured of the genuineness of the goodh 

Such a sn^tety is not only in a position to, btw frmn large 
merchants or manufacturers, but it. can guard itself against 
adulteration nr mledesoription by analog, t^e cost of -trhieh 
when apjflied to laige consignments is i»opo?tionately ,un-, 
immnantf 'though the trouble and expense iuTolved 
tend to dipourige the smaller hnyer from prpte^^g him^f. 

ii evident ihat the benefit of su^’ eo-opewdi^i' 


n 'tlii^ it is equally ad'i 
ihi ipr a lessj oW^s 


'ihe, 




if 








.Leaflet No. 97- 


2 


on equal terms -with those engaged in the trade, it is certain 
that there are many who are not, many more who are indis¬ 
posed to take the necessary trouble, and many again who are 
inclined to rely unduly on the description of the goods 
furnished by the seller. To such, a co-operative society is 
of ihe greatest value, for they can depend on their interests 
being duly safeguarded in every way. They know that they 
are paying only the wholesale price of an article and they 
have the further assurance of freedom from adulteration, and 
correct description, because in such a society practically all 
inducement to overcharge disappears owing to the fact that 
any advantage taken of a member would only increase the 
profit which wo a Id afterwards be returned to him in the 
shape of increased dividend or bonus. 

These advantages are best secured by a genuinely co-opera¬ 
tive association, that is to say, a society in which the capital 
is subscribed by those interested as trading members, and in 
whicJi the profits are distributed by paying a fixed rate of 
interest on the capital, and then dividing the surplus among 
the members in proportion to the extent to which they have 
participated in the business. Only members should be 
admitted to the advantages of the undertaking, which is 
carried on for their mutual benefit, and all should have an 
equal voice in the management. 

Societies for the Sale of Agricultural Produce. 

The co-operative principle may also be applied with success 
to the sale of agricultural produce. 

It is not Always realised that tihere are twQ distinct branches 
of the farming industry, viz,: (1) the productive and (2) the 
distributive. The object of socielies for the sale of agricul¬ 
tural produce is to assist farmers in the second of these 
branches. At the present time growers attempt to deal with 
both branches of their business, and however well qualified 
they may be with regard to the productive side, it is probably 
not too much to say that a laige proportion of the farmers of 
this country have a great deal to learn with regard to the 
distributive side, A co-operative society, on the other hand, 
can employ a qualified manager and staff to give their atten¬ 
tion to the disposal of the produce sent in by members, as 
well as to the purchase of manures, cake, implements, &e. 

^is is beii^ successfully done in the case of several large 
societies, but it is a direction in which there is much room 
for development. 

Such societies maybe of the greatest assistance to even the 
largest farmers, and for the success of the small holder they 
may be said to be essential. It is only by combining the 
small quantities of produce grown on a number of holdings 
that such produce can be sold wholesale on satisfactory terms, 
or that the reduced rates of carriage which are available for 
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large lots can be obtained. In no other way can the email 
holder hope to compete successfolly on equal terms with 
Itirger growers or with foreign importers. 

By sending produce to a co-operative society, the small 
holder is eared the trouble and expense of marketing his 
goods, and will be able to devote the time so saved xo the 
cultivation of his holding. A double saving is thus secured. 

A society for purchase can also be a society for sale, and it 
is useful to begin with the former class of business and 
proceed to the latter as the society progresses and prospers. 

The secret of success of all co-operative trading, is solidarity 
of union. Every member of a society who undertakes to sell 
his produce at the society’s store or depot is bound in honour 
to offer all his produce other than what is required for his 
own consumption. If he tries to sell his best produce 
privately and only sends his inferior stuff to the society he 
is acting unfairly and contrary to his own interests and those 
•of his fellow members. This point cannot be too strongly 
insisted upon, and should form one of the rules of every 
■society that is formed. 

Another point is that profits should be divided in propor¬ 
tion to trade done, and not to capital invested. There are 
many societies formed on joint stock lines with which farmers 
•may usefully and profitably trade, but these are not co-opera¬ 
tive societies in the true senSe of the word, and small local 
■societies should not be formed on these lines. If profits 
are divided according to trade done every member has an 
■additional inducement to support the society. 

It is advisable that societies, unless very largely sup¬ 
ported, should not attempt too extensive a business at the 
beginning. It is usually advisable to begin with one or two 
•classes of produce, and xo extend the business as experience 
is gained. 

■ Small local sooietieB should affiliate themselves to sohte 


larger society in the district and carry •on their operations 
tihroxigh or in conjunction with it, . , 

Jnst as a combination of buyers in a small society is in a 
better position than a single buyer, so.a larger combination 
■of buyers can obtain more favoxurSble torma thfm a amallar 
one. A group of small holders trading throogh a society 
including in its membership many large fmn^'ia'aUe to 
•obtain as faivounabte terms as, thb%h itsi ottn.phfohiis!^ trsre 
■ona big scale.',, ■' ••-,•*. 

For insinnoe, seteral membem.<nf u low .sooii^ 
iteohire a ton er two of cotlh>4shlL) j Their^eemblAw 


ite^nire a ton er two of coslh>eShl 
would enable, ithe society, to to; 
thto hb obtain it •at an aiTMoki 




! i 1 i ! 

t 'if ] i'Sj 

iiilliilili 




k i -i * J ^ 

' Mt i 


jiiiyii 





Leaflet No. 97. 


4 


make a contract with a colliery for several thousand tons of 
coal at a still cheaper rate, and the small Society by adding 
its demand for a few trucks not only assists the big Society 
to order more but shares in the benefit of the large order 
and obtains its coal at a lower price. 

An Affiliated Society also benefits by the experience of 
the committee of management and of the paid staffi attached 
to a society operating on a larger scale, while it is still free 
to manage its own affairs independently. 

The cost of affiliation is usually very small. In some 
instances it is fixed at the rate of one 5s. share for every ten. 
members, and since as a rule the whole of the share capital is 
not called up the cost of affiliation may be only about 1-^. 
or 2d. per member. 

General. 

When the formation of an Agricultural Co-operative Society 
is decided upon, the first step to take is to obtain the advice- 
and assistance of some person of experience. 

The Agricultural Organisation Society, of Dacre House, 
Dacre Street, Westminster, S.W., will give all necessary 
assistance as regards the formation of Co-operative Societies 
in England and Wales, while the Scottish Agricultural 
Organisation Society, 5, St. Andrew Square, Edinburgh, are 
prepared to act in a similar way as regards Scotland. • 

Both of these societies are organisations for promoting 
Agricultural Co-operative Societies, and do not themselves 
engage in trade. 

The next step is to register the young society under the 
Industrial and Provident Societies Act of 1893, in order that 
it may have a legal existence and be able to enter into con¬ 
tracts. A small fee is charged for this, but ,by registration 
members get a security which an unregistered society cannot 
get. The Agricultural Organisation Society have drawn up- 
a set of model inles, which have been approved by the Chief 
fiegistr^ of Enendly Societies, and which can be obtained 
on application to the Secretary of the Society, 

The following leaflets dealing with other forms of co-opera¬ 
tion have also been issued. 

No. 111.—Co-operative Egg and Poultry Societies, 

No, 214.—Credit Banks, 

No. 221.—Mutual Insurance of Live Stock, 

4, WhitehaU Place, London,lS,W., 

December, 1903, 

: , Ee-written, September, 1909. 

Copies of this leaflet way he obtained free of charge and* 
post free on application to the Secretary, Board of Agricul^- 
ture and Fisheries, 4, Whitehall Place, London, S. W. Letters, 
cf application so addressed need not he stamped. 
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BOARD OP AGRIODLTDRE AND FISHERIES. 


GRADING AND PACKING FRUIT AND 
VEGETABLES. 

IntensiTe cultivation Las in many places been carried to a 
bigh degree of excellence, and British. horticxdtariBts pride 
themselves, justly, upon their shill as producers. Admirable 
and necessary as the highest cultivation must always be, yet 
■something more is required to ensure complete commercial 
-success, namely, the conveyance of the produce in the best 
possible style to the market or to the consumer. It is at this 
point that too many fail, and a material proportion of unprofit¬ 
able sales is mainly attributable to neglect in presenting goods 
in the most satisfactory manner. Proofs of this defect are 
evident in every British market, and the produce of the home 
-grower may commonly be seen in direct contrast with that 
of his foreign competitors, to the conspicuous disad-vantage 
of the former. It is the purpose of the following notes to 
^ve some directions which, with (he exercise of intelligence 
in carrying them out, may assist in improving the selling 
value of both fruits and vegetables as produced in this 
•country. 


1.—Prult, 

To aid in grading fruits to the best advantage, it must be 
-assumed that the preliminaries of successful cultivation have 
received due attention. The selection of the best varieties, 
suitable sites and soils, with every possible care in proieo^g 
'we trees from attacks of insects and diseases, demand the 
■cultivator’s utmost skill and unceasing waichfalness. 
Further, in preparix» for the actual work of grading, the 
.meth(^ and time ot gathering should receive the strictest 
■attention, or much of the other labour will be reduced in 
value; ^ It is not sufficiently recognised how readily all fruits 
hre injfured by rough handling. Even hard, unripe apples 
-and pears are soon bruised, and not only do these marks 
show as strious defects in the wpearanoe of tKe fruits, but 
the keeping quaHiles are also affected. 

pfnem? mU is applicable to all fruits, and that Is 
i if itdan^ avoided, be gathered when they 

if daisy ^ve to be packed for sending a 



(he tedts should be OMsfully 
leidoh tuay slightly lilope to 
a donyeniestt hel^^ the 
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packer to stand at. The soft fruits must be conveyed to the^ 
sorting room in shallow trays or baskets, so that they can be 
graded direct without turning them out. When experienceu 
hands are employed some degree of sorting can be 
the time of gathering, thus saving further^ handling or 
removal of the fruits, and the grower should in every case 
endeavour to reduce this to the minimum. 


Points to le Observed in Grading. 

Several matters have to be considered in the actual work 
of grading, and an intimate knowledge of the characteristics 
of varieties is essential to the best results. The effects of 
seasons on large crops also demand attention; for the second 
grade of one crop might rank as the first of another,^ It is 
impossible to lay down a rule that would constitute a 
standard equally reliable under all conditions, but a general' 
idea can be given of the relative values of different grades 
under similar circumstances. 

The points of importance in classifying the best fruits- 
are:— 


1. —Freedom from injy/ries and blemishes. 

2. — Good^ unifcn^m size and shape. 

These two points are essential to all high-class fruits, and na 
defective, distorted, or undersized samples should be allowed 
in the leading grades of any kind. 

3. — Colour. 


This quality is a special one, which always possesses ar 
marked value in fruits for dessert, and even amongst some 
used for cooking or preserving, as in apples, red currants, 
raspberries, and strawberries. A richly-coloured sample, 
though only of moderate size, will, if free from defects, 
often possess a higher market value than a larger and duller 
sample. Cox’s Orange Pippin, for instance, may be sold In 
two grades, one large and dull or greenish-yellow, and the 
other a size smaller, but in its best colour, in which case the 
latter will command the larger price. This is true of many 
other fruits which have a characteristic colour, which is,, 
however, sometimes deficient in the larger sizes. 

4 .—High quality mth ripeness. 

Mere size may also be a secondary consideration, pro¬ 
dded the fruits are choice, in perfect conmtion for 
immediate use, and free from defects. This is especially 
true in the case of small packages of dessert fruits^ 
such as the finest pears, plums of ihe greengage type, ripe 
cherries, peaches, and nectarines. A special fntUlt 

be at command for such samples, or &6y !|b6 sent 

direct to the consumers or retailers. ^ T !! \ 

The bxilk of fruit g^ing will, however, 
oemed with variations in size, provided the^^i 
f<Hrm and freedom from defects are sec’ 
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ntmost importance to ensure that each grade is as uniform 
as close attention can make it, and then the full value of 
the work is most likely to he obtained. 

GhraMng the Fruits. 

A quick eye and some practice under good guidance will 
soon enable a packer to select the various sizes rapidly and 
in a uniform manner. 

-Apples in particular can be readily graded into 
several sizes according to the variety and the crop. Occa- 
tionally four well-marked grades may be obtained, in other 
instoces perhaps three, while sometimes only two are 
obtainable. Thfe difference of a quarter of an inch in 
diameter will constitute a well marked grade. An American 
Association has adopted as the minimum standard for first 
^de apples of the largest types 2i inches diameter; while 
for the smaller types 2J inches is the minimum diameter for 
first grade fruits; in each case J inch is allowed between 
the firsts and seconds. In practice it is found almost 
impossible to adhere to such exact grading; the general 
standard and range in size of the crop or variety must be 
judged, and the graduation founded upon this. These 
renoarks especially refer to apples for cooking, or dessert 
apples equally well coloured, but what has been already said 
about the value of colour must be remembered, and a special 
grade of uniform size may be selected where there is a 
proportion of larger fruits deficient in respect to colour. 

Pears .—^Most of the details regardins apples are also 
appropriate to the grading of pears, but as a larger proportion 
or these are used for eating than cooking, they are more 
adapted for disposal in small packages, and hence repay the 
greatest attention in uniform grading. Several qualities can 
usually be obtained from one crop, and it generally pays best 
to sell in two or three grades, only those rejected in the 
selecting process being disposed of in bulk. Bven when 
large crops from old orchard trees are being dealt with, a 
few dozens of the finest fruits carefully packed will help to 
raise the total returns considerably. 

Btcm Fruits. —^These may be selected in various grades. 
Ptims for cooMna can be sorted Into two or three 
grades, the largest fruit comnoanding the best market. A 
f»od medium size is in demand for bottling, and the smaller 
- are utilized in ordinary ooohing or preserving. JDmert 
i and ehmies are readily mded on the sathe 
legt in botes or snoall pac^es and the btheri In bulk. 

^: .IVniito.—Fruits such as aifsw^SsrHss'ahd n^itirrias. 
refthyof much owe, strawbe'rt|ee being BtAled*^ 

I WO; gw^es and somettete into monU. 

^ nexi'bi msidl bukes,- and i 

dsmed'iitt* 





Leaflet No. 98. 


4 


wlieneYer a special sale can be commanded for the best fruits 
either in punnets or small boxes. 

Nearly all other fruits also admit of some grading, eyen 
though it be only to the extent of excluding defective and 
malformed specimens; the results yield a satisfactory reward 
for the labour and expense. 

Packing for Sale. 

Wherever fruits have to be transferred a distance by road 
or rail, the best culture and most careful grading may lose. 
aU their value through careless ^packing. Many of the 
defects in market consignments are either due to this or 
materially increased thereby, and the complaints on this 
score are as frequent as those regarding inattention to 
grading. In dealing with fruits the following points should 
be remembered:— 

1. — Only perfectly sound fruits should he used. 

2. — Packing must he done firmly^ hut without crushing. 

3. — The best do&tic odourless rnxderials should he employed 
for packing. 

4. — All chcice and ripe fruits should he packed in small 
quarUities in shallow packages. 

Backets. —In the home trade baskets are much more 
extensively used than boxes, and the most common are 
round baskets without lids of the bushel, half-bushel, 
or half-sieve types. They are strong and durable, but 
are objectionable for all the best fruits as, even with the 
most careful packing, the top layers are liable to be bruised, 
and under careless methods they are certain to be damaged. 
When apples, pears, plums, cherries, or gooseberries are sent 
in such baskets a covering of paper, with straw or other 
material, is placed on the top and secured by cross pieces of 
willow or hazel, the points of which are forced through the 
sides of the basket below the rim. Flat baskets with lids 
^e preferable but expensive, and the difficulty with them 
is t&t they must be charged for or returned. In extensive 
d ea li ng s with market salesmen baskets are supplied at very 
little co^ to the producer, but where it is desired to promote 
more direct communication between tiie grower and the 
retailer or consumer some other method is preferable, or the 
producer must provide his own baskets. 

It would be helpful in many districts if a local industry 
could be developed in cheap basket-making; there are few 
places where suable willows could not be grown, and the 
basket -making might be performed in the winter evenings. 
For useful infonnation regarding willows and osiers suitable 
for the purpose named, see Leaflet No. 36. 

Much could be said m fevour of boxes for fruits 
and, where only smaU sizes are employed, they may be pur¬ 
chased or made so cheaply that they wx be included in the 
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price of the fruit, and thus all the trouble of returning or 
•collecting empties is avoided. Their more general use under 
the right conditions would assist producers to avoid over¬ 
stocking the markets in seasons of heavy crops, and, by 
facilitating direct communication with the consumers, secure 
better prices. In a small way, boxes can be made at home 
-at a cost, of to Is. each; on a larger scale, with the use of 
machinery, they may be turned out at about Ss. to SOs. per 100, 
according to the size, and boxes costing Id. to 6^. can always 
be advantageously given with the best grades of fruit. 
Many of the leading railway companies have recognised 
this fact, and now supply boxes of various sizes at Is. 6ciL to 
5s. per dozen, while several manufacturers also supply large 
•orders at very reasonable prices. 


Packmg Materials. —^Various materials are available for 
packing purposes, but much the best are the several grades of 
wood wool now prepared, the coarsest being suitable for large 
packages and heavy fruits, and the finest and softest samples 
for the choicest ripe fruits. But wherever it is to be in con¬ 
tact even with apples and pears only the softest make should 
be employed; the rougher samples can be used for the bottom, 
or filling up at the top. All choice and delicate fruits should 
be encircled with bands of folded soft tissue paper, having a 
glazed surface, which must be in contact with the fruit. 
This is also required to place over the top layers, but a 
’Stronger paper is used for unripe apples or pears. 

Method of Packing. —^In the actual work of packing, an 
even layer of wood wool is placed at the bottom of the box 
or basket, this layer being covered with a sheet of paper, 
upon which the fruits are placed firmly. The best plums, 
pears, or dessert apples should never be in more than two 
layers, while they travel best in the smallest boxes holding 
-one layer. If only one layer of fruits is made, the packing 
material at the bottom, and th£t at the top, besides the folded 
paper band round each fruit, will be all that is essential; 
but if there are two layers, they must be separated by two 
'Sheets of paper, between which sufficient fine wood wool 
must be evenly spread to prevent injury to the lower fruits, 
•and form a firm bed for the upper ones to rest upon. From 
one to four dozen of the best dessert apples, pears, or plums 
may be so packed in one box with safety for a long journey. 
PeaoJm, nectarines, and apricots demand the utmost care, 
and must always be in single layers. 


. Strawberries may be packed in lots of from 8 lb. to € lb. of 
elected fruits, but the first-named quantitj^ is the best for the 
ni.frnit, and the'smallest of the railway boxes just holds 
I iiaount oonteifiently,allowing f or a littlepadkixig noaterial 
) apd bct^oxcu. A. box of the samib ifize will hold 4 lb> of 
II without thefr, staHm, 2 lb* red 

M Off 4 lb. of ilaok 
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last two may be packed in 6 lb. to 12 lb. lots if not too ripe 
the smaller quantities are, however, preferable and safer. 

The finest early strawlerries should be packed in 1 lb. 
punnets, which may be either deep or shallow, ronnd-plaited 
chip punnets, or square ones (with or without handles). The* 
round pnnnets are best packed in trays with lids, and those* 
generally employed will take six punnets. They are only 
used for the earliest and choicest fruits, when prices are good. 
Crates may be employed to hold several such trays, those 
large enough for six being a convenient size and weight. 
The square punnets are packed more closely together on 
sliding shelves, or in trays like the others in crates. 

Grapes are packed in shallow or handle baskets, the points’ 
of the bunches towards the centre and the stalks secured to the 
sides or rims, the top of the basket being covered with stout 
paper tied round the rim; some handle-baskets, however,, 
are fitted wiiii lids. The sides and bases of the baskets are 
sometimes padded, but they are then always covered with a 
soft glazed paper. The great point is to avoid rubbing the 
surfaces of the berries and spoiling the “ bloom.” 

In every case, besides ensuring the security of the finest 
fruit, it shoxdd be displayed to the best advantage, and if 
the grade is uniform, as advised, a little coloured or white 
tissue paper to fold over the sides when the box is opened is- 
of great value. 

The practice of topping is a common proceeding in the. 
packing of fruit to which the attention of the Departmental 
Committee on Fruit Culture was drawn. The tenor of the 
evidence was to condemn the practice as dishonourable, and 
it was shown that it had led to much trouble in the trade^ 
grower, salesman, and purchaser alike being involved. In 
packing fruit topping should be strongly discouraged; if 
the fruit is properly graded the results are likely to be far 
more satisfactory, and no opening is given for the grower to^ 
be accused of dishonesty. 

Branding and Labeling. 

The question of branding or labelling must be carefully 
considered, for where good fruit only is being dealt with,, 
the use of the words “ Seconds ” and Thirds ” is apt to 
give rise to a misconception that is unfairly against the 
•seller’s interest. For the finest samples “Extra,” “Select,” 
or “ Special ” may be employed. Some growers mark the 
next grade A1, and the next No. 1, or if the letter X is. 
employed, XXX would be used for the first grade, XX for 
the second, and X for the third. Another method is to 
term the best “Selected No. 1,” and the other grades* 
“Selected No. 2” and “Selected No.'S.” Something of 
this kind is necessary to indicate that the lower qualities 
are not refuse but properly graded fruits. A grower should 
adopt a uniform system, and adhere to it, so that his 
brand may become known and have a market value, and? 
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every package should bear the name of the variety and quality 
Wdly printed on the label. GroTrers who intend to make a. 
substantial business, and who deal honestly in the best pro¬ 
duce, should have their own names on the packages. This, 
is sometimes objected to in a market, but if a grower cannot 
mskie his business through the ordinary channels he must 
try fresh ones. It is best to endeavour to supply the shop¬ 
keepers, or to develop a trade with private customers, and. 
send direct to them. 

The reduced rates at owner’s risk on the railways, and the 
parcels post, afford ample means for enterprising men to 
work up a business in small packages of choice &uits if 
they take the trouble to do so, either by advertising, by 
circulars, or by trade letters. 

2.—Vegetables. 

As in the case of fruits most vegetables require careful 
preparation if they are to appear to the best advantage,, 
either in the wholesale market or in the window of the 
retailer. This preparation should commence when the soil 
is made ready to receive the seeds, and only end when the 
produce is successfully placed on the market. To attain 
complete success grading and packing should receive every 
attention. 

Ghrading (he Vegetables. 

The benefits derivable from careful and systematic grading 
are by no means confined to fruits, as vegetables also afford 
considerable encouragement to those who strive to make the 
most of them in the same direction. Especially is this the 
case with root crops, though in a general way the sorting 
adopted is of a very rough character. 

Roots.—Potatoes are usually picked up in three sizes, the 
large tubers (or “ ware ”) for sale, the seconds or.“ sets ” (or 
“ seeds ”), and the small tubers (or “ chats ”) to be used as- 
food for stock. The large size should be again sorted into two 
or three grades; with them as with apples, a comparatively 
aman proportion of coarse irregular tuhers spoils the appe^- 
ance of a large consignment. Even shape and unif ormit^y of 
sample possess a distinct market value, and a medium sized 
potato having these characteristics, together with good 
quality, will bring a better return than huge distorted tubers- 
of which size is we only recommendation. If an extra 6<2. 
per bushel or £1 per ton can be secured by such care it may 
mean, with a good crop, sufiloient oleaor gain to more than- 
pay the expenses of cultivation. 

A distinction can be made between the beat or earliest 
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loose, tihe smaUest ranking as pickling onions. It is always 
■ad-visable to have several sizes, each sample fairly uniform, 
as some buyers have a preference for medium sized bulbs 
•and others for large ones. In selling small quantities by 
weight the retailers have a difficulty with the largest onions, 
and usually find the medium size more convenient. 

If roots are prepared for sale by being thoroughly cleaned 
it is a great help, and in any case wherever grading is 
followed all the best qualities should be so treated or the 
chief part of the labour will be nullified. 

Pod-iearerB.—Peas and heam should always be graded. 
Yet grading is seldom done by the grower, and, as with many 
ether vegetables, it is usually left to the retailer. Large, 
well-filled pods of the former are always in demand, and if 
the colour is good their value is enhanced. But they are 
too often -gathered without due care, and a number of 
insufficiently developed pods materially lower the value of 
the whole, while reducing future gatherings. Peas are 
frequently purchased from farmers by dealers who employ 
large gangs of pickers, men, women, and children. The 
peas are all tom off at one gathering and despatched to 
m^ket in bags, old pods, weU-filled pods, and flats being 
mixed. But this is a bad method. Two or three grades of 
peas can be readily formed, according to the condition of the 
crop and the varieties, some being much more even croppers 
than others. In supplying consumers direct, daily or at 
regular intervals, it is now becoming the practice to shell 
the peas, grade them by means of sieves, and consign to the 
purchaser in small boxes. Dwarf Mdney heoms and sca/rlet 
ruun&rs can be graded by selecting the long, straight, and 
even p<^s for the best samples, in smaller quantities, the 
bulk going for sale in bushel or half-bushel baskets. 

Green VegetahUs.—Wii\L such vegetables as calhages. 
savoys^ kale and Brt^sels sprouts^ the principal point is to 
see that each sample is uniform and in the best condition, 
and this is largely a question of care in gathering. For 
cidmary markets the two first named must be large and 
have solid hearts; for special sale and for sending direct to 
consumers a smaller size, but possessing all the other essential 
characteristucs, is often preferred. Brussels sprouts should 
•always be sorted into two grades, all the firmest and most 
compact into one, and the looser, rougher sprouts into 
•another; the increased price of the first will pay for this in 
the majority of c^ses. To ^uhflowers and hroccoli 
•rem^ks apply, the whitest and most even heads constituting 
the first grade, the rougher and discoloured the second. As 
mm eabba^s, large heads are required in general markets, 
•but for the best sales moderate-sized perfect samples are the 
most satisfectory. 

Variom Crops.—Rhularb can be classed in two grades, 
me longest, straightest and best coloured forming ‘‘ No. 1 



9 


Leaflet No. 98.. 


'bundles. Celery may be divided into two or three grades* 
the heaviest and most solid in bundles for salad, the others 
loose for soups. Asparagus, too, should be placed in two or 
three grades, according to the length, substance and blanching; 
the smallest (Sprue) for soups; all the best in bundles of 25, 
50, or 100, the last in larger numbers. Seakale <»n also be 
sorted, the whitest and best grown being placed in bundles- 
set upright in baskets. 

Tomatoes demand the utmost care in sorting ; two, three- 
and even four grades may be formed. The best are packed 
in boxes or shallow baskets. The brightest and most even 
coloured fruits take the lead; there is a special demand for 
the largest handsome fruits in some markets, but the 
principal general sale is for good, even-shaped, moderate¬ 
sized, uniform samples. Ouawnibers are graded into two or 
three sizes ; and vegetable marrows are also sorted, but in 
some places large specimens of the latter are most in demand,, 
while in others a medium size is chiefly required. 

SalaMng, like Uttuces and endive, can occasionally be 
separated into two grades, but as a rule a uniform Mmple 
of one value is preferable, to be regulated at the time of 
gathering. ' 

The general rules for grading vegetables of all kinds noay 
be stated as follows;— 

1 .—All immature, over-grown, coarse, or defective speci¬ 
mens must be eoasludM from the leading grades, 

%.—Mach grade should be made as uniform as possible, 

3 .—Freshness and ftness for use should be the eharaoter- 
istics of all vegetables when consigned to marhed or 
consumers. 

To aid in all this only the best varieties obtainable should 
be grown, and growers should watch closely for evety jreaL 
improvement on old sorts. 


Pachir^. 

In packing vegetables most'Of the general advice already 
given should be serviceable; but vegetables are disposed of 
in larger quantities than fruit and therefore reqtdre d- 
different olsM of packages. Bctgs of various kinds and siees^ 
with Usrge light open basMs or em*», are more extensively 
employed thim boxed. 

Barly Channel I^nd p&taioM are otmsigned in baskets^. 


and are sold 
four of wj 
The 
of iU‘. 
while 
O: 

; orates,' 
and' 


rthe pound, Osntoy goods being sent In boxes,. 

■ .r“bu»dW*’ 

s,but the bestsamplsf 
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Tiampers and pay for every care. Italian cauliflowers arrive 
in little chip baskets termed “chips.” These contain 
dozen each. Cabbages from Eveshsm are packed in pots, 
about 2^ dozen in a pot according to size. 

Foreign saladings, such as lettuces^ are usually packed in 
crates. Selected cos lettuces are frequently forwarded for 
sale in boxes, realising higher prices in proportion as they 
are regular in size and are not damaged in transit. Badishes 
from France are packed in large baskets termed pots, these 
being of a different shape to Evesham pots. 

Peas and leans are packed in baskets, usually bushels or 
half-sieves, but as previously noted peas when shelled are 
forwarded in small boxes containing about three quarts each. 
Half-sieves are also used for Brussels sprou/ts^picMing onions. 
and other small vegetables. 

Forced rhularl is consigned in boxes; the later crop goes 
to market in bundles, loaded direct into the vans, or packed 
In crates. Celery is treated in the same manner, and is sent 
from the Home Counties in the washed, but from Lincoln¬ 
shire and Huntingdonshire in the unwaged condition. 

For all early and high quality vegetables shallow baskets 
•or boxes are useful. Cucumbers^ tomoAoes^ mushrooms^ and 
many others can be conveniently sent in this way, and 
where periodical consignments of general vegetables are 
sent to private customers this is the best method. 

It is necessary to pack firmly as with fruits, and where green 
or perishable vegetables have to travel a long distance it is 
desirable to gather them as shortly before packing as possible^ 
preferably in the early momir^ when quite fresh, but 
when drenched with rain. They should not be allowed te 
remain exposed to sun or wind for some hours befpre Ihey; 
are sent off, as they sometimes are, to the obvious dif^ 
advantage of the seller. Defective or decaying samples 
should on no account be admitted into the pack^s; the 
uniformity so strongly recommended as regards fruits should 
be maintained, and it will be found that the reputotion gained 
is a satisfactory reward for the extra care. 

. 4, Whitehall Place, London, S.W., 

December, 1903. 

Revised, July, 1906. 


The Board of Agriculture and Fisheries would be glad if 
recipients of this leaj^t would maTce it known to others 
invested in the subject. Copies may be obtained free of 
•charge and post free on application to the Secretary^ Boara 
of Agriculture and Fisheries^ 4, Whitehall Place, London^ 
Letters of application so addressed need not be 
stami^ed. 
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RelationsMp of Woods to Domestic Water 
Supplies. 

This STibjeot has, for more than twenty years, occupied 
•much of the attention of Forest Experimental Stations, 
especially in Germany, France, Austria, and Switzerland; 
and in view of its importance the conclusions arrived at may 
he usefully summarised. 

It has been asserted, and theoretically the contention is 
■doubtless correct, that masses of woodland increase the 
rainfall. , The causes of this result are sought for in ^e 
reduction of temperature associated with forests, and in the 
^ater absolute and relative humidity of the air iu woods. 
But although' it may be possible to obtain experimental 
poof by means of elaborate and long-continued observations 
in a region where extensive afforestation or deforestation is 
taking place, it may at once be said that such tree-planting 
as is practicsdly ponible in Britain can have no appreciable 
influence on the rai nf a l l. Trees do, however, under certain 
conditions of the atmoq)here, condense dew on their leaves 
and branches, and this effisoit may often be seen in the wet 
state of the ground undemteth teees on a foggy mot^ug, 
when the sumce elsewhere is eompi^tively 

• jflmt the <nse is materiaUy;dlff«rent where the h^te of thh 
radn end snow that falls on a tract of woodland is considered. 
The foliage, branches, end stemtof the trees intercept much 
of the rain and sncrw so that it rleyer reaches the ground «« 
all} the ainonnt so. intercepted usuaflp ranging i$om te 
45 p«^oeat. iM thetetel} but much d^E^ds tet theohanKtetw 
of the teMsSf teidtoa the en»edi<^ of teM.' Ite a distrite off 
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and a larger proportaon of the rsdnfall is evaporated from* 
the leaves and branches in summer than in winter. 

But although less rain-water reaches the soil of a wood 
than finds its way to the ground in the open country, the- 
moisture in the soil is much better conserved in the former 
tViap in the latter case. Long-continued observations have 
shown that more water drains from a wooded area than 
from one devoid of trees. The greater abundance of water 
in forest soil, in spite of the trees intercepting a large pro¬ 
portion of the rain-fall, is due partly to the reduction of 
evaporation owing to the exclusion of the sun’s rays by the- 
• foliage, partly to the air in a forest being more hunodd, and 
thus better fitted to discourage evaporation, and partly to the 
absorbent and retentive character of the decaying vegetable 
matter that covers the ground of a dense and well managed 
wood. The lace-work of tree roots, too, that occupy the soil 
of a forest, ofEers mechanical resistance to the rapid surface- 
flow of water. It is also to be noted that roots penetrate to 
great depths, and when they die they leave holes through 
which water readily penetrates from the surface. The friable- 
condition of the soil of a wood, too, permits ready percolation 
of water, whereas in the open country the denser character 
of the surface of the ground is less fevourable to the 
entrance of water. The consequence is that stream’s in a 
wooded* country are not so subject to rapid rises and fells, 
the flow being maintained more equably throughout the 
year. Where water supply for domestic or industrial 
purposes is concerned, the avoidance of violent freshets on 
the one hand, and scanty flow on the other, is alike 
desirable. Not only may the water of sudden and heavy 
floods be lost owing to the incapacity of the reservoir to 
contain it, but such floods have also the disadvantage pf 
carrying much mud and similar material in suspension, and 
this gradually silts up reservoirs, besides entailing increased 
expenditure in filtering. 

It may be pointed out that the water of a reservoir 
surronnded by well stocked woodland is not subjected to 
the same amount of violent agitation during gales as is the 
case when such sheltering agency is absent. The mud and 
silt deposited on the bottom, and especially along the 
margin, is consequently left comparatively undisturbed^ 
with corresponding advantages in the matter of purity. 

When a catchment area is covered with trees, and with 
the v^etable matter that accumulates on the surface of the 
ground, the water that reaches the soil as rain is impeded in 
its flow, and its evaporation is hindered, so that the general 
effect is equivalent to an increase in the size of the reservoir. 
It is also important to note that snow melts more slowly 
underneath trees than in the open country, so that at a 
time of thaw the snow-water is yielded up more gradually. 
Nor must the fact be overlooked that when snow in. a 
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forest melts, the ground absorbs the -water to a m-ach- 
greater extent than happens in the open country. In the 
.latter case the ground is probably frostbound, so that the 
snow-water cannot be absorbed by the soil, whereas forest 
soil, being protected by trees, never freezes to the same 
extent, and is consequently in a better position to absorb 
snow-water. The result is that not only does a forest mitigate 
the -violence of floods, but the snow-water that flows foom its 
area is less muddy than would otherwise be the case. 

Forests not only affect the degree of moisture in soil, but 
they also exert considerable influence on the soil tempera¬ 
ture. Although this influence is greatest at the surface of 
the ground, it is also perceptible to a depth of several feet. 
On the average of a large number of continental stations it 
-was found that woods of various species and ages depressed 
the mean annual temperature at the surface of the ground 
by about 2-6° F., while even at the depth of four feet the 
reduction of temperature was 2°. 

This general cooling influence is due to a variety of 
causes. The foliage of the trees excludes the sun’s rays, the 
decaying vegetable matter that covers the ground prevents 
the free exchange of air between the soil and the atmosphere, 
while the water in the soil absorbs much heat -without its 
temperature being much affected. 

Wh31e woods have a depressing influence on the mean 
annual temperature, it is found that this effect is usually 
confined to the period of summer. On the average of 
11 German stations the July temperature of the surface soil 
in the forest was found to be 7° F. lower than that in the 
open field, whereas in December the former was rather 
-warmer than the latter. Forests, therefore, tend to equalise 
the temperature of -water collect^ in them, the temperature 
being slightly raised in winter, and markedly reduced in 
summer. This result would appear to be of cousiderable 
practical and hygienic importance where a supply of -water 
for domestic purposes is concerned. 

To the credit of forests is also to be placed the fact that 
they exercise a purifying influence both on the air and on 
the soil, germi of all hinds being markedly scarcer in a 
well-wooded district than in a similar extent of tree-less 
country. 

4, Whitehall Place, London, S,W., 

January, 1904. 


Oopiei qf <iHa may (Stained frti of charge and 

post free m.omUmHon Becrekmyi So&ni.of dg^ 
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Pifr Breeding* and Feeding. 

To mamifactTire a fibrst class carcase of pork from an in¬ 
formed badly-bred pig is almost as difficult as ‘‘to make a silk 
purse out of a sow’s ear.” The selection of the parents of the 
young pigs which are to be fattened is, therefore, of vast 
importance. Where possible, it is best to obtain the service 
of a pure-bred boar, which should be of good quality, fine in 
bone and hair, lengthy and deep in back and hind quarters, 
with comparatively light fore quarters, and of a quiet dis¬ 
position. An old or heavy boar should not be mated with 
young or small sows. The brood sow should possess as many 
of the above points as possible, with at least twelve teats, 
placed as nearly as possible equi-distant from each other and. 
commencing close behind the forelegs of the sow. 

The Sow, 

Many persons consider that the purity of breed of the 
sow is not so important, but, as with the boar, pig breeders 
cannot be too strongly urged to keep for breeding only those 
young pigs which are the produce of prolific, good tempered, 
and &ee suckling sows. Too much attention cannot be paid 
to these three most important points. Young sows should not 
be allowed to farrow until 12 months old, while better adults 
may be expected at 15 months. No sow should hate pQiore 
than two litters in one year. Old pig keepers bsi^ bb^ted 

that the produce of sows that farrow large « 

sized pi^ fatten more quickly and require 
a given increase in weight; and it is also a &dt 
produce of the more lusty and muscular sows, which are 
usually in good condition, are better growers and thrivers 
than ^e pigs of smaller litters from weakly and delicate 
sows. Matured sows will produce a greater number of 
pigs, which are often more thrifty in many ways, than will 
the young sows ’which are too early mated with the boar. 

It should be remembered also ^at sows continue to 
produce good pigs for several litters. Considerable atten¬ 
tion is at the present time being given to the system 
which is common in some of the northern counties of 
rearing but one litter of pigs and then fattening the sow. 
One of the reasons given tor this plan is ttat tho young 
sow when fattened will take the place of a fat ca^rated 
male or a spayed female pig, and thus r^iso iuQf^ Pfsr 
pound than would an age(\ sow when 
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ia these districts the majority of the pigs are fattened 
'Within a certain few months, and, therefore, it wonld not 
pay to keep the older sows to produce only one litter per 
year. Neimer of these reasons appears to' have much force, 
since it is generally acknowledged that the most snccessfal 
pig feeder is the one who has fat pigs to sell at all periods of 
the year, bat particularly in months when the highest prices 
are obtainable for pork. It is perhaps on the whole better 
to fatten off the average sow after her third or fourth litter. 

The system of killing off all the young sows also 
makes it impossible to improve one’s stock of pigs by 
reserving the future breeding stock from the litters of the 
sows which have proved themselves to be superior milking 
sows and the most prolific. These are two qualities which 
are of the greatest importance, but which can only be 
discovered by the actual results of two or three litters from 
each sow. The continued selection by certain breeders of the 
best pigs from such sows has rendered their pigs superior to 
those in any part of the world. 

The best Type of Pig. 

There exists considerable difEerence of opinion as to the 
type or style of pig most generally profitable. The first 
point to be considered is the market which the pig breeder 
proposes to supply 5 in some districts near London and some 
other large towns the chief demand is for pigs of some four 
to five months old and weighing about 60 lb. dead weight, 
or some 85 to 90 lb. alive. The Middle White Yorkshire 
sow is much kept, and crossed either with a Iwar of the 
same breed or a Berkshire; some breeders prefer to cross the 
other way, but the pigs from the Middle White sow are 
generally more nunierous and grow faster when young. 

The form and weight of the fat pigs required in other dis¬ 
tricts varies from the so-called bacon curers’ pigs of some 
1601b. dead weight to the 2201 b. to 8001b. somewhat fat 
pig most in demand in parts of Yorkshire, Lancashire, and 
other counties. Very much the same type of pig is needed 
to furnish both classes of fat pigs. The nner quality 
Large White is the more general &vourite, but in some dis¬ 
tricts the Berkshire and the Tamworth pigs, both pure aud 
crossed, and the Large Black pigs of the two different types 
which are to' be found in Oom'rml and Essex, are pi^eferred. 

Quifik Fattenim. 
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in these districts the majority of the pigs are fattened 
within a certain few months, and, therefore, it would not 
pay to keep the older sows to produce only one litter per 
year. Neitier of these reasons appears to have much force, 
since it is generally acknowledged that the most successful 
^g feeder is the one who has fat pigs to sell at all periods of 
the year, but particularly in months when the highest prices 
are obtainable for pork. It is perhaps on the whole better 
to fatten oflE the average sow after her third or fourth litter. 

The S3rstem of killing off all the yoxmg sows also 
makes it impossible to improve one’s stock of pigs by 
reserving the future breeding stock from the litters of the 
sows which have proved themselves to be superior milking 
sows and the most prolific. These are two qualities which 
are of the greatest importance, but which can only be 
discovered by the actual results of two or three litters from 
each sow. The continued selection by certain breeders of the 
best pigs from such sows has rendered their pigs superior to 
those in any part of the world. 


The heat Type of Pig. 

There exists considerable difference of opinion as to the 
type or style of pig most generally profitable. The first 
point to be considered is the market which the pig breeder 
proposes to supply; in some districts near London and some 
other large towns the chief demand is for pigs of some four 
bo five months old and weighing about 60 lb. dead weight, 
or some 86 to lb. alive. The Middle White Yorkshire 
sow is muofi kept, apd crossed either with a boar of the 
same breed or Berkshire; some breeders prefer to cross the 
other way, but tfce pigs from the Middle White sow are 
generaBy m^^liamerous and grow faster when young. 

Hie foi!^ )bM weight of the fat pigs required in other dis¬ 
tricts varies from the so^lied bacon curers’ pigs of some 
lWlb.;,d)^ 2201b. to 3001b. somewhat fat 

mo# in I^rts of Yorkshire, Lancashire, and 

nmoh the same type of pig is needed 
0f fet pigs. The finer quality 
general favourite, but in some dis- 
^ Tamworth pigs, both pure and 
^feWk pigs of the two different types 
^ <7^v^l and Essex, are preferred. 



life of the fat pig should be 
^ : nmterW affect its growth 
life of the pig should 
' ning period, not, as is far 
are perio^ to be followed 
Slime in being fattened. An 
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enormous loss is sustained by the adoption of the second 
system, as, after the pig has reached the age of three 
months, the cost of producing a pound of meat from it will 
^ndually increase, so that a loss results after a few months. 
The cause of this is not far to seek; the young and growing 
pig can and does utilise all the constituents of the food, so. 
that the growing and feeding progress simultaneously, whilst 
the older or store pig really needs only those constituents of 
the food which are required to fatten it, so that the other 
constituents not utilised are simply wasted. Besides this a 
certain quantity of food is required simply for its upkeep, so 
that if the pig lives only a month longer than is absolutely 
necessary the value of this amount of food is thrown away. 

Bacon Pigs .—In the case of bacon pigs, when a large 
frame is required, a store period is unavoidable, and this 
applies equally to pigs fed on town refuse, only large store 
pigs being suitable for so strong and rich a diet. 

Spaying .—The spaying of the sow pigs intended for smaD 
porkers is an unnecessary operation, as they are slaughtered 
at 5 to 6 months old. The practice of spaying is falling 
into disuse in many parts of the country. The plan of 
making the sow pigs into small pork allows the boar pigs to- 
be kept for bacon production at 10 to 15 months old. 

Management. 

The best system of management of sows and young pigs 
varies with the district. There is often a considerable quantity 
of available food which costs little, such as odds and ends from 
the ^rden and the house in the country, or from hotels or 
public institutions wherever they may be found. In many^ 
if not in most, instances, the sow may be kept at little 
expense during the three months after her pigs are weaned^-' 
a run in a paddock or grass field during the spring ahd ‘ 
summer will usually be sufficient; then, when the grass 
loses its quality, or becomes less in quantily, the addition of 
some soaked maize, or peas or beans when prices admit of' 
it, or even roots of almost any kind given raw—^potatoes only 
being steamed or boiled—will suffice. Even the kitchen 
refuse from fair sized houses will go far towards the keeping 
of the brood sow. During the later stage of pregnancy the 
sow must be fed on more nourishing diet, since the drain on 
a BOW in the production of a good litter is very considerable.. 

It is well to arrange for young sows to farrow during the 
wmer months. Especial care should be taken that at the 
time of farrowing the sty should be free from draught and 
wet, while a good bed of clean short or cut straw should be 
provided. 

Farrowing. — In general the farrowing sow needs but. 
little help. So few of the ordinary sows kept are accustomed 
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to the cwner or attendant taking much notice of them fhat 
they will probably resent the ofiEers of help when the pain 
and excitement attending farrowing render them more 
sensitive and nervons. There may be times when a little help 
is needed, as when one of the little pigs is presented 
doubled up, as sometimes occurs; then the attendant’s hand 
should be well greased and carefully inserted, so that the 
pig is returned into the womb, when it will most probably 
be rightly presented and brought into the world. Again, 
piglings which are of abnormal size from any cause some¬ 
times give the sow considerable trouble. If the sow is per¬ 
fectly quiet, help can be given with profit by the attendant, 
cai'e being taken not to use so much force that the sow is 
internally injured. 

After the sow has finished farrowing, she should be given 
a small quantity of warm, sloppy food, while if the bed be 
very wet, it should be made up with an armful of short 
straw. The sow will then lie down and rest for several 
hours until her pigs are quite strong, providing they do not 
quarrel over the selection of their own particular teats; if 
mey should bite ^e sow’s udder, the little sharp teeth should 
be broken ofE with a pair of pincers. Those pigs which are 
carried more than the usual sixteen weeks frequently have 
long and sharp, and sometimes dark coloured, teeth, which 
are very sharp ; to break these ofE is a necessity. The sow 
will usually show that the pigs’ teeth require attention, by 
lying upon her belly and refusing to suckle them; if this be 
continued for any length of time the collection of milk will 
cause infianomation of the udder, with disastrous results. 

Toung pigs should not be allowed to lie on or burrow 
under hot manure, or they may become stunted in growth, 
and subject to disease. The letter the sanitary conditions 
under which they are kept the better will be the results, and 
the earlier will the young pigs be fit for slaughter. 


feeding the young When the pigs are about a month 

old they wiU commence to eat some of the sharps fed to the 
sow; it is then a good plan to turn the sow out of the sty for 
an hour or two, and to give the little pigs a few peas or kernels 
of trheat to eat. Many persons make the. mistake of only 
feeding the fr€«hly weaned fdgs twice a day, forgetful of the 
faet that the sow suokles he^igs from eight to twelve times 
a as grow older. Tiieir Stomachs are not intended 
te stK^ atta^.l^e quantities of food at a time.' 

; lat Wad he given too thick; all tiie 
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^40^' Tuberculom in Pigs, 

Too much stress cannot be laid on the fact that a Tery 
considerable number of carcases of tuberculous pigs have 
of late been sent to the London markets for sale as human 
food, and many persons have been prosecuted on this charge, 
and in some cases heavily fined. Pig breeders and feeders 
are cautioned therefore against the risk of prosecution 
which they incur by disposing of such tuberculous carcases. 
Tuberculosis is by no means uncommon in pigs, ^d is 
probably caused chiefly by feeding them on refuse milk 
from dairies in which cows with tuberculous udders exist, 
and on diseased offal from cattle. Especial care should 
therefore be taken to prevent swine from coming into 
contact with any 'psxiB of the internal organs of diseased 
cattle, and refuse milk, if given at all, should be previously 
raised to the boiling point. When a cow has one or more 
hard quarters, her milk should not be fed to the pigs unless 
it be fij^t boiled. 

The indications of tuberculosis in the pig’s carcase 
consist mainly of hard swellings in the glands around the 
throat, and the presence of white cheesy-looking deposits of 
tubercular material in the mucous membrane of the 
intestines, in the mesenteric glands or in the lungs. In the 
event of any of these conditions being found after death, 
the owner should not send the carcase to market without 
ascertaining from the Sanitary Inspector of his district or 
from his Veterinary Surgeon that the carcase is free from 
tubercular disease. 

Improved sanitation and periodic disinfection of premises 
should be the order of the day wherever pigs are kept, and 
all empty pens should be carefully disinfected before the 
introduc^on of fresh stock. 

Swine Fever. 

In order to avoid infection purehasers of pigs d^uM 
always keep the newly-acquired animals separate from the 
home herd for at least a fortnight; and farmers should be 
careful not to allow persons who may have been in contact 
with diseased swine to h«mdle, or even to approach, their pigs. 

Leaflet No. 29 {Swim Fever) and No. 121 {The Construe- 
twn of Pigsties) Should be read in conjunction with the 
present leaflei 

4 Whitehall Place, London, S.W., 

January, 1904. 

Revised, May, 1907. 


Copies of this leaflet may be obtained free of charge and 
post free on appUccOion to the Secretary^ Board of Agricul¬ 
ture and Fisheries^ 4, Whitehall Plaoe^ London, S.W. 
Letters of application so addressed need not be stamp^. 
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— teneUa, 25, 6. 

Brai^g—of fruit and vegetablesr 
98,6* 

-^df8W82.1. 

-i 63- 

rot of fruit, 86. 
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JBruolms rufimanuSi 19$ 8. 
Bryobia^ 41. 

— praetiotHf 419 3. 
Buckwheat—catch crop, 7» 2. 
Bunt and smut, 92. 

Buzzard—destroying: voles, 69 4. 


Oahhage flea, 891, 3. 

Cabbages, manuring of, 8O9 6. 
Oakes, compound, 749 10. 

— cotton, 74,7. 

— linseed, 74, 6. 

— rape, 74,10. 

— soya bean, 74,10. 

Calcium cyanamide, 72, 4, 8. 

Calf meals, 79,13. 

Calogoma inquisitor^ and 0. syoo^ 
phanta — insectivorous beetles, 
09.7. 

^‘Canker" fungus of fruit trees, 

56. 


Carbohydrates, 74. 2; 79,1. 
Carj^ooaysammwmlla^ 30. 

Carrot fly, 38. 

Carrots, manuring of, 80, 7. 

Cattle—milk fever, 96. 

— rat'ons for, 79, 4-14, 

— ringworm in, 95. 

Ceeidomijidae^ 1, 4. 

Ceeidomyia mgra, 53, 2. 

Celery fly, 35. 

— stem fly, 35,1. 

Centipedes, 94. 

Cerceris armaria^ 2. 6, 

Ceroospora Melonis^ 70. 

Cereal grains, 74,12. 

Cereals, bunt and smut of, 92. 

— manures for, 80, 8. 

Cetonia aurata, 25, 3. 
Cevitorhynehus sviLoicollis, 77, 1. 
Chafer beetles, 25. 

ChalcididaBj I9 4.; 49, S: 88, 8. 
Charlock, destruction of, 03. 
CheimatoHa hrumata^ 4. 

Chelidon ur^ioa^ 55,1. 

Cherry sawfly, 02. 

Chilcpoda, 94, 2. 

Chiropachys 49, 8. 

Chlorops taeniopus, 24. 

Cholera, of poultry, 00. 
ChrysopidGBf 1 . 4 ; 479 
Churoh owl, 5l. 

Clerus/ormicarius^mBeot-deBtroy’- 
ing beetle, 91, 6. 
dick beetles, 10. 

'Clinocampa neustria^ 09. 

Clover, manuxing of, 80, 8. 

— siolmees, 40, 2. 

Club root, 77. 

Coal tit, 43,2. 



Cooohiella septem-punctata^ 71,4. 
Coeoinellidae, 34, 3. (^8ee also 

Ladybirds.) 

Cochins, 67,1. 

Cockchafer, 25. 

Codling moth, 30; 70, 1. 

Cod liver Oil, use in calf rearing, 

74, 13. 

Cofliams niger^ 24, 4. 

Cold storage—^for preserving eggs, 

83, 3. 

Color^o beetle, 71. 

Commons—preservation of, 17* 
Co-operative societies for farmers,. 

97« 

C 08 SUS Ugnipsrda, 60. 

Cotton cakes. 74, 7. 

Crane flies, 11. 

Crested tit, 43, 2. 

Orioeeris asparagi^ 47. 

— diiodeeim-punatata^ 47,3. 
Crows—destroying voles, 0, 3. 
Cuckoo—devouring hairy cater¬ 
pillars, 09, 7. 

Cucumber leaf blotch, 70. 
Cucumbers, root-knot disease in, 

75. 

Currant blister aphis, 08. 

— root aphis, 68. 
sawfly, 12 9 20,1. 

Cut-worms, 33,1. 


Daddy-longlegs, 11. 

Decorticated cotton cake, 74, 7. 

Departmental Committee, on Field 
Yoles, 0, 1; 40, 1; 42, 2. 
-on laws relating to dogs, 

h 6 - '' 

>on fiflieep-^^ppmg, 

B, 2. 

Depluming sosdnes, 57, 7. 

Bermanyssus avlv»h —a fowl mite, 
57,6. 

BsTTmaiodseUs (yoU^ 01 . 

Destructive Insects and Pests Order, 
1908, 71, 4. 

Diamond-back moth, 22. 

Digestible constituents—of feeding 
stuffs, 79^ 2. 

Biplosis pyAvoi a, 53. 

Diseases, of bees, 32. 

— of cattle, 13 9 219 289 95 9 
90. 


— of pigs, 289 29 9 100, 6. 

— of poultry, b79 60l 069 07| 

78. 

— of sheep, 289 019 89. 

— of horses, 28. 

Dishorning, a substitute for, 81. 
“Dish-washers,” 50. 
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Dissolved bones, 6 ,10, 

Distonha hej^atioimy 44^ 2 ; SO^ 2 ; 

89 !• 

Dogs—Act, 1871, 37- 

— Muzzling, &o. Orders, 37 p 

— Departmental Committee on 
Laws relating to, 37^ 8 . 

J)o}'yp1bora AecemliMata, 71- 
Dust baths—for poultry, 67» 


Earwig—destroyed by winter 

washing of fruit trees, 70, 1 . 
Eelworm, root-knot, 75. 

— stem, 46. 

Eggs, oold storage of, 83.3. 

— “ pickled,” 83. 1 . 

— preservation of, 83. 

— testing of, 83, 4. 

JSlateridaei 10. 

Ensilage, 7, 8 ; 9; 73, 4. 
JErioocmpa llniaolAa, 62. 

Erwphyet ribUf 1 . 

JBriophyidae^ 1 , 2 . 

Ermine moths, 65. 

European gooseberry mildew, 62. 
Butypella prmattri, 87- 
EmioDi/yt glat 6 . 2 . 
Experiments—manurial, for far¬ 
mers, 80, 2 . 


Falco timxf>nimlu9^ 6, 8 ; 40. 

FalconidoBy 6 , 8 . 

Earmers’ co-operative societies, 97- 
Farmyard manure, 93. 

-application of, 98j 6 . 

-constituents of, 93y 2 . 

— — treatment of 93 , 2 . iPr^ 
Fats—in food stuffs, 74, 2 ; 70,1. 
Favus, in poultry. 67- 
Feather-eating, 57 9 7. 

Feeding Stuffs and Fertilisers— 
Act, 1806, 72, 1. 

-Regulations, 18. 

Feeding stuffy digestible con¬ 
stituents in, 79, 2 . 

-purchase of, 74. 

Fertilisers and' Jfeeding Stuff 
Act, 1906, 72i 1. 

— Regulations, 18. 

Fibr4—in foodst u4s, 74,8. 

Fi^r and Jbe--4n turmpsi, Aq;> 

Fishm^^J^^ 

FieabseeiM^SC 

Flei “ 


Fodder supply—autumn catch 

crops and, 7 - 

Foods—comparative values of, 

74, 3. 

— composition of, 74, 1. 

Forestry- chafer beetles or white 

grubs, 25. 

— oulti'^tion of osiers, 36. 

— goat moth and wood leopard 
moth, 60. 

— pine beetle, 91. 

— rating of woods and plantations, 

8 , 6 . 

— r^tionship of woods to 
domestio water supplies, 99. 

— white root rot, 64. 
Forkedworm—causing gapes, 58,1. 
Foul brood, 32. 

Fowl cholera, 66. 

Fruit, grading and paddng of, 98. 
Fruit-tree beetle, 49. 

Fruit trees and bushes, damaged by 
insects, &;o., 11 2 9 4 9 12 9 
149 159 I 69 2 O 9 309 349 
49 9 53 9 62 9 65 9 68 9 69 9 
90. 

— damaged by fungi, 52 9 669 

649869 87. 

Fruit trees, manuring of, 70, B. 

— pruning of, 70, 4. 

— re-grafting of, 70, 5. 

— re-planting of, 70, 6 . 

— treatment of neglected orchards, 
70. 

— winter washing of, 70. 


Gapes—a disease of poultry, 58. 
Garden chafer, 25. 

— warbler, 54, 2. 

Oeophilui^ 9^ 2 . 

Goat moth, 60^ 

Oonioovtef kologaHerj fowl louse, 

57,4. 

dUiimiiiity fowl louse, 

GooseWry mildew, American, 
52JL, 

-Eoropean, 52- 

Gooseberry sawffy, 12 | 20,1. 
Goutffy,24. 

Grading, and packing of fruit and 
vegetsdAes, 98. 
Gj»inB,oe&rW,^4, 12 . 

4 . 

38,1. 
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Green rose ohafer, 25« 

Grey ‘wagtail, 5O5 ?•. 

Guano—reruvian and other, 729 


Mdltica oUraoea^ 3« 

JSaltioae^ 3 . 

“ Hawk ** owl, 6 - S. 

Hay, making, 85 - 

— manuring of meadow, 8 O 9 9. 

— manuring of seeds," 8 O 9 8 . 
Heart and dart moth, 33 . 
Hedge-sparrows, 8 ^ 4. 

Heberahis infl^aa^ 609 4. 

— paptUosa, 589 3, 4. 

JSeterodera radiciooLa^ 469 3 ; 75 - 

— aohactiiy 469 8 . 

HQ>ernia defoliaria. 4 > 

JBRrundo riparia/SBf 2 . 

— mttieaj oSy 

— urhlca^ 65(11. 

Hop aphis, 88 - 

— washing, 88- 3. 

Horses, rations for, 799 19-22. 
House sparrow, 84 - 
Horer flies, I 9 4 ; 349 3 ; 689 3. 
ByUHnus mi/ior^ 919 1 . 

— piniperda^ 91- 
JSypodt*rnia hitUj 21- 

— tineata, 21 . 

Hyponomuta enonytmlla^ 669 2 . 

— maliMllai 65 - 2. 

^padella^ 6 By 2. 

—padif 659 2 . 

— tariablUs^ 659 


Ichneumntdae —^parasitiQ inBeots, 
229 6 ) 349 4 j 6O9 7 . 
Lo^^oTement of Land JhJ^ 15^, 

Income tax, farmers and^ 26- 
Indian Same, 679 
Industrial and Proyident Societies 
Aot, 1893, 979 4. 

Isaria demu, 269 3. 

Italian rye grass—as a catch crop, 

7f 1. 

Itch mites—on poultry, 579 
Ivy weeyil, 291, 4. 


Jutidas, 94, 2. 

Julu9 pidohelluSy 94, 2, 
— Urrestris^ 94, 2, 
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Kainit, 72, 7,10. 

Kale, thousand headed—as a oatchi 
crop, 7? 2. 

— manuring of, 80, 6. 

Kestrel, 6, 3 ^ 40- 

Kohl rabi—as oatoh crop, 7, 2. 

— manuring of, 80, 6. 


LaoC'Wing flies, 1, 4; 34, 4 
47, 3 ; 889 3. 

Lackey moth, 69- 
Lady-birds, 1, 4; 34, 3; 47, 3 
68 , 3 ; 71 , 4 ; 88 , 2 . 
JOampronia ruliella^ 14- 
Land Act, improvement of, 1899,, 
59. 

Land Tax, assessments to, 39- 

— redemption of, 39, 2. 

Lapwing, 44. 

Leather jaoke(s, 11- 
Legnminous crops, manuring of,. 

80,7. 

Leptinotarsa decemlineata^ 71* 
Lice—on poultry, 57- 
LifMuta trunoatula. 44- 2 ,* 50,2 

89,1. 

ImvMTia graoilxBy 22, 5. 

Linseed, 74, 4. 

— cake, 74, 6. 

LiophhmM nuHlU, 2,4. 

Apoultry louse, 57- 

— variabilU^ 57,4. 

JAthobiu9^ 94, 2. 

Liver fluke in sheep, 89- 
Liver-rot in sheejx to- 
Long-tidied 4^ 3. 
Jj0ph^kyt<m 6 ' 

LbccjI^ mnuri^^r ' 

.. ■ 

T' ' ' 



20 . 

Mme for ensilage, 79 3; 9r 

— o^tivatiou of, for fodder, 73. 

— manuring of, 7891; 80, 6. 
Malltpliaga —^biting lice on pouL 

try, 57- 

Halt dust, 74L 11. 

Mangold fly, 5- 

Mangolds, mannring of, 80, 5. 

Manure, farmyard, 93. ^ 

Manures, puiohase of artiflcial, 72-. 

— valuation of artificial, 72, 7. 

— use of artifioial, 80« 

Manuring of fruit trees, 70, 3. 

March moth, 4, 1. 3. 

Marsh Ut, 43,2. 

Martin, 55- 
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Medicated syrup—^use in bee-keep¬ 
ing, 32, 4. 

Melolontka 25« 

Melon leaf blotob, 76. 

Menopon mllldmi—to^l louse, 

67,4. 

MicroBpJiaera groasulariae^ 52< 
MiorotuB agrettU^ 6, 1. 

Milk fever, of cows, 96. 
Millipedes, 94. 

Mineral matted in food stuffs, 

74, 3. 

Mites—on poultry, 67- 

— sheep-scab, 61- 

— spinning, 41. 

Molasses, 74 , 13. 

I otaeUU alba, 50, 1. 

-—flam, 50,1. 

— Iv,g%bri9, 5(K 1. 

— melampo, 50,1, 2. 

— rail, 50, 1, 3-4. 

Motaoilla^ 50. 

Mottled umber moth, 4. 

Muriate of potash, 72, 7,11. 

Mus amphiUus, 6 , 2 . 

Muioieapa grisola, 54 . 

MuBoidae, 1 , 4 . 

Mustard—as a catch crop, 7, 2. 

— manuring of, 80, 6. 

MyxuB ribii^ 68 . 


Neatria dltiBBima, 56. 

Kematode worms, 57, 3 58. 
NeviatuB rilBHii, 12 f 20,1. 
Nesting boxes, for starlings, 45, 2. 

-for tits, 43, 5, 

Nitrate of lime, 72, 4, 8. 

— of soda, 72, 4, 8, 

Nitrogen, 72,1, 2. 

Nitrogenous manures, 72, K 
Nitrogeuous-phosphatiQ manures, 
72, 6. 


Paohyrhina maouluBa, 11, 2. 
Packing—^fruit and vegetables, 98. 

— baskets, 98. 4. 

— boxes, 98, 4, 

— materials, 98. 6 . 

Parida —tits, 34, 4 ; 43. 

Parsnips, manuring of, 80, 7. 
Parturient apoplexy, 96. 

ParuB ater, 43, 2. 

— oaruleuB, 43, 3. 

— ei^UtabUB, 43, 2. 

— mc^or, 43, 3. 

— pal%b8triB, 43, 2 . 

PoBJtet* domeBtiouB, 84. 

— montanuB, 84, 4. 

Pasteur—^preventive inoculation 

for anthrax, 28, 5. 

Pastures, manuring of, 80, 9. 

Pea weevils, 19. 

— thripB, 48. 

Peas, manuring of, 80, 8 . 

Pear midge. 53. 

— sawfly, 62. 

Peewit, 44. 

Pt^gomyia betae, 5. 

Pepiza, 34, 4. 

Peruvian guano, 72m 11. 

Phorbia oepetonm, 31. 

Phorodon, hinmli, 88 . 

Phosphates, 72,1, 2. 

Phosphatio manures, 72, •*>. ‘ 
Phyllopertha hortioola, 25. 
PhyMreta nemorutn, 3,1, 2. 

— undulataf 3, 3. 

PhytopHhora infrutanB, 23. 
PhjtoptM riblB, 1 . 

Pied wagtail, 50, 

Pigs—breeding and feeding of, 

loo. 

— fattening of, 100, 2. 

— rations for, 79, 17-19. 

— tuberculosis in, 100 , 3. 

Pine beetle, 91. 

PlophUa apiif 85,1. 

Tm motb, 90. * 

P^OBrndiopbom bratBica, 77* 


Oats, as catch crop, 7, 

— artificials for, 80, 4. 
OdymruB varUtinm, 2 , 6 . 
Onion fly, 31. 

Osierd, cultivation of, 36. 
Ot%ork§nohuBfvBo\.peB, Si 
—2-8. 

— BndmuB, 2, 2. 

— S, 4. ' ^ ,; 

QiHiB brophyatiiB, o, 3; 49^; 

whfte, 64-^’ ; 

**>*il**lr? ilt 




Plover, 44. 

Plum weevil, 2,1, 4. 

PtuMla maoulipBmiB, 22- 
Pole trap—^use illegal, 6 , 4. 
s pBlydeBmxdae, 94, 2. 

p^dBBmuB oomplanatUB, 94, 2. 
Pom rate, 8, 2. 

PBHfMa ohryB&rrhoBaf 69,1, 4. 
Pota^ 72,1, 2, 

—mianures, 72, 7. 

;, Potate dijsiease, 23* 

;; loaanuring of, 80,6. 

I jP^^y, favus or white oomb in,. 

waamons, 1?. 

it i 
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Preserration of eggs, 83. 

PtUa rotae^ 38. 

Psoroptea coinmunu^ 61 * 

Piylla mali^ 16 . 

—pyrieola, 16, 2. 

Ptertmalva Tmovlatus, 49, 3. 

— mieaiis, 24, 2. 

PuUa gallinae — ^hen flea. 57 , 2 . 
Pulioidae —fleas on poultry, o7» 2 . 


Babies, 37- 

— Order, 1895, 37, 3. 

Eape—as catch crop, 7, 2, 

— cake, 74, 10. 

— manuring of, 60, 6. 

— meal, 72, 9. 

Raspberry moth, 14. 

— weevil, 2 , 1, 3. 

Bat clubs, 84, 3. 

Bates—assessments to local. 8 . 
Rations—^for farm stock, 79. 

— principles for compounding 
79, 3. 

Ravens—destroying voles, 6 , 4, 
Bed spiders, 41. 

Bed worm, causing gapes, 67, 3; 

68,1. 

Relationship of woods to domestic 
water supplies, 99 . 

PMzophagvs depresws — insect- 
destroying beetle, 91, 6. 
Mhizotrogtis sohtitialit, 26. 
PTiopalovphzLm ribU, 68 . 
Ribbon-footed corn-fly, 24. 
Ringworm in cattle, 96. 

Rooks — destroying voles, 6 , 4 . 

Root crops, manuring of, 80, 6. 
Root-knot eelworm, 76. 

Rotellima necatrie^ 64. 

Rye, artifloials for, 80, 5. 

— as catch crop, 7, 1. 


Sainfmn, manuring of, 8Ct« 8. 

Sedia, 36 . 

— deGipiefu, 3 ^ 3 . 

— purpurea^ 36 , 3 . 

— triandr^^ 3 ^ 3 . 

— nsimiwalUj 3d, 3 . 

Sampling—^fertilisers and feeding- 
stuffs, 18, 4. 

Sand martin, 55,2. 

— wasps-^enemitfs of weevils, 2,6. 
Sarwpdu^ itch mites, 57, 3. 

— Zaem, 67,7. 

— lairtofu, 67, 6, 8. 

Scaly leg of poultry, 57, 8. 

SokUotu/uju TodUna, 68 , 1 , 3 . 

^ lanigrrfi, 34. 



ScUrotlniafruotigena, 86 . 

— tr^foliorum^ 46, 2. 

Soolytua deatructor^ 49, 3. 

— rugvloaua^ 49. 

Screech owl, 51. 

Seagulls—destroying voles, 6 , 4. 
belandria ceraaU 62, 2. 
Sheep-dipping, Report of Depart¬ 
mental Committee, 61, 5. 

Sheep, dips, 61, 4-6; 82, 2. 

— fluke, 89. 

— liver rob in, 89. 

— rations for, 79,15-17. 

— tor-branding of, 82. 

— washing and shearing of, 82. 
Sheep-scab, 61. 

— Order of 1905, 61, 4. 
Short-eared owl—destroying voles, 

6, 3; 42. 

Short-tailed field vole, 8 , 1. 

Sinapia charlock, 63. 

Sitonea orinitua^ 19. 

— hUpidulva^ 19, 2. 

— hvweralia, 19, 2. 

— lineatua^ 19. 

Skip-jaok beetles, 10. 

Smut and bunt, 92. 

Societies, farmers' oo-opcrative, 
97. 


— lor me nuronase or larm 
requisites, 97,1. 

— for the sale of agricultural 
produce, 979 2. 

Soya bean oake, 74,10. 

Sparrow, 84. 

— clubs, 84, 8. 

— hawk, 6, 8 ; 40^ 1. 

SphaerotKecg. mora-maa^ 52,1. 
Spinning mites, 41. 

Sporting and fishing 

8j 7. t , 1 . M -f i I iTi i i i 

Sg^d flyoatdher, ^ ^ ^ 1 ^ ? 

Stem eelworm, 46. 

Stoats—enemies of voles, 6, 4. 

Strix hraok/gctua, 42. 

— flammea^ 61. 

Sturnua mlgaria, 45. 

Sulphate of ammonia, 72, 4, 7. 
Sulphate of potash, 72, 7, 10. 

Summer ohafer, 25. 

Superphosphate, 72, 6, 9. ^ 

Surface oaterpillars, 33. 

Swallow, 55. 

Swedes, manuring of, 80, 5. 

Swine fever, 291 100, 6, 

Sylvia horUnaia^ 54, 2. 

SyTigamaa traohealia, 57, 6: 58. 

1,4; 34,8? 
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Tar-branding of sbeep, 82* 

Tax, assessments to land, 39- 

— Farmers and the Income, 7o« 
Tent caterpillars, 69. 

Temipalpiis, 41. 

— 41 f 
Tephritis onopordinis^ So^ 1. 
Tetranyohus, 41. 

— maunienala, 41, 2. 

— ouaujne7*Ut, 41 , 2 . 

— Ulariiis, 41, 2. 

Tetrastlchm enophyea, 1, 4, 
Thousand-headed kale—as a oaboh 

crop, 7, 2. 

Thrips pisirora^ 48. 

Tilletia^ 92. 

Tipula oUraoea^ 11. 

— paludosa^ 11. 

Time—A.ot, 1891,8, 2, 

— rentoharge, remission of, 27- 
—rentoharge, recovery rules, 27,2. 
Titmice, 34^ 4; 43. 

— blue tit, 43, 3. 

— coal tit, 43, 2. 

— crested tit, 43, 2, 

— great tit, 43, 3. 

— long-tailed tit, 43, 3. 

— marsh tit, 43, 2. 

Toed—destroying Colorado beetle, 

*71? « 

Tomatoes, root-hnot disease in, 78. 
Treacle, 74,13. 

Tree sparrow, 84, 4. 

Trichophyton tonsuranSt 95. 
Trlfoliwm inoamaturthf catch crop, 
7,1. 

— pratfmse^ catch crop. 7,1. 
Tuberculosis, in pigs, 100, 6. 

— of poultry, 7o- , . .« ^ 

“ Tulip root ” of oats, wheat, 46,2. 
Turnip flea or 3. 

— gall weevil, 77,1, 

— moth, 33. 

Turnips, manuring of, 80, 6, 
TyUnchus deoasta^rix, 46. 


tTndeoortioated cotton cake, 74, 2. 
XTnloa Assessment Acte, 8, 2. 
XT^iLago^ 92. 




Toles, damaging grass, pasture, (See., 

8 1 

— enemies of, 6,3; 40 j 42; 61. 

— bank vole, 6, 2, 

— short-tail^ neld vole, 6,1. 

— water vole, 6, 2. 


Wagtails, 50. 

Warble flies, 21. 

Water—rat, 6, 2. 

— vole, 6, 2, 

— wagtails, 50- ^ , 

— supplies, relationship of woods 
to domesbio, 99. 

Weasels—enemies of voles, 6, 4. 
Weeds, oharlook, 63. 

— hosts for insoefc pests, & 0 m 3, 3; 

6, 8 i aa, 8; 36, 8 j 46, 8 ; 

63i 71, !• 

— hosts tor fnngii 63, 2 ; 64, i $ 

WeerJls, 3. 

— apple blossom, 15- 

— bean, 19. 

— hop, 2-4, 

— pea, 19. 

— plum, 2, 4. 

— raspberry, 2, 8, 

— Tine, 2, 2. . 

Wheat, arfifloials for, 80. 8. 
White-Qomb in poultry, 67« 

White grubs,’* 25. ^ 

White intestinal worms, 58, 8* 

— owl, 51. 

— root rot, 64. ^ 

— wagtail, 50|^ 1. 

Willows, oulUration of, 36. 

Wind hover, 40. 

Winter moths, 4. 

Whiter wasWif of ituit trees, 70- 

WirefWdrms, lO. ^ ^ 

Wood leopard moidL 60» 

« Woodoeok ** owl, 6, 8; 48» ^ 

Woods and plimi»tlon8-*r^^ of, 

domestic wetor 

dir Mkmth 


f TerreKws 44* 

gra^g and peeking 

3 «s eafeoh, draft 7» 2. 

i } • '. ' - i i ' 11 f i U f r ^ - 
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SPECIAL IMH, 


11m iTidex refers to insectioideSi fungicides^ ^e. 


Arsenate of lead—as an insecticide, 
4 . 4; 12 , 8; 20 , 3; 30 , 4; 
47 , 5 ; 02 , 4 ; 02 , 6 ; 71 , 4. 
Arsenic—^in weep dips, 01 , 5, 6 ; 
82 , 2 . 

Arsenical sprays, nse in insect de¬ 
struction, 3, 4 ; 4, 4; 12, 3; 
19,3;20,3;30,4;47,4,5; 
53,4; 06,3; 09,5; 71,4 
Ashes—nse against raspb^y moth, 
14, 3. 


Chloride of lime—for disinfeotinpr 
fowl houses, 78^ 2. 

Chlorine—^use agamstgapes, 58, 3. 
Copper sulphate—as a fungicide, 
23, 2; 92^ 2, 

-use against charlock, 03, 2. 

—~ use against pear midge, 53, 

Creolin—^use against foul brood, 

32,1> 

Creosote—use against fowl mites, 

67 , 8 . 


Beta napthol—^for use in bee¬ 
keeping 32,1,4. 

Bi8ulphi& of carbon, see Carbon 
bis^phide. 

Bluestone,” see Copper sulphate. 
Bordeaux mixture—as a fungicide, 
23, 2-6; 8^ 2. 

-test for, 23, 4. 


Emulsion-soda wash, 70, 2. 

Epsom salts—^use in case of milk 
fever, 90,2. 

Eucalyptus oil—use against foul 
brood, 32,1. 

-use against gapes, 58, 8. 


Oamlin powder—^use against gapes, 

58, 3. 

Camphor—use against gapes, 58,3. 
Carbolic acid—as a dimnfeotant, 

00, 2; 95,2. 

-in sheep dips, 01, 5 ; 82, 2. 

-xise against eelworms, 76, 1. 

-use against fonl brood, 32, 


-use a^dnst. insect pesK &o., 

le, 4; aa, 4; 36, 3; 

Oarboiio oil, use against gapes, 
68 , 3. 

Carbon bisnlphide—as an insecti¬ 
cide. 10, 3; 34, 6 ; 94, 3. 

-for fumigating poultry 

houses, 57, 7. 

Cart-grease—^for “handing” fruit 
trees, 4, 3. 

— use against warble flies, 21, 4. 

Caustic alkali wash—nse against 
insect nests, &o., 15, 3 ; 10, 4 ; 

aO, 3; 30, 4;34’,4j e8’,4; 
o8|^ 4. 

Gaustio-potash—for preventing 

growth of horns, 81,1. 

Caustio-soda-emnlsion, 70, 2. 

Chalk—use against finger-and-toe 
in turnips, 77, 8- 


Formalin—as a fungicide, 92,1. 


Gas-lime—as a fungicide, 04, 3: 

— for dMnfeoting fowl runs, 58, 
3. 

— xise against insect pests, &o.. 


Hellebore—as an insectioide, 12, 
3; 02, 3. ^ 

Hide sali^nse against wireworms, 

lO, 4. 

Hydrocyanic acid gas—fumigation 
with, 1, 3; 34, 4; 41, 4. 


Iodine — nse Eigainst ringworm, 

96, 1. 

Iron sulphate, see Sulphate of iron. 


“ Jeyes Fluid **—ati a fungicide, 
76, 4. 



Kainit, use against inseot pest?, &:c., 

25, 6 ; 33, 3 ; 34, 5 ; 53,4. 


Lard—use against fayns, 67- 

— use against fowl mites, 57} 3. 

— use against ringworm, 95,1. 
Lead arsenate, see Arsenate ox lead. 
Lime—as a fungicide, 64, 3; 

77, 2. 

— for Bordeaux mixture, 2^ 3. 

— for disinfecting fowl runs, o8,8; 
78, 2, 

— for nest boxes, 67, 6. 

— for preserving eggs, 83,1. 

— in sneep dips, 61, 5. 

— use against ins^ pests, Ac., 

1, 3; 2, 6; 4, 3; 12, 3 

14, 3; 19, 3; 20, 3; 22, 4 

25 6; 31, 4; 33, 8; 35, 3 

46 4; 47, 4j 48, 3; 49, 3 

62, 3 ; 70, 2 ; 94, 3. 

— use againsc liver fluke in sbeep, 
89, 4. 

— use against ringworm, 95-1. 

— and soft soap wask, for cleans¬ 
ing fowl houses, 57, 4. 

— chloride of—for disinfecting 
fowl houses, 78,2. 

Lime water — as an insecticide, 
12 , 3. 

— for Bordeaux mixture, 23, 3. 

— for preserving eggs, 83, 1. 
Livor of sulphur—use against 

red spiders, 41, 3, 4. 

— use as a fungicide, 52, 2. 
Lysol—use against foul brood, 

32,1. 


Medicated syrup—use in bee-keep* 
ing, 32,4. 

Mercurial ointment-^se against 
ringworm, 95,1. 

Mercury, red oxide of—^e agamst 
favus, 67, 2. 


Naphthalene — use ageist eel* 
worms, 75, 2. .' ^ 

— use against fleM a»d' lice iciiafli 
poultry, 67f 3* ' 

— use a^ies 
Nitrate of 

favus, 67, A 




Oil of cloves —use against gapes, 

58, 3. 

-use against deplummg 

scabies, 57, 8. 

Oleate of copper—use against ring¬ 
worm, 95,1. 


Paraffin—use against insect pests, 
&o., 2, 5 ) 3, 4 ; 14, 3 j 19, 3; 
21,4 ; 22, 4; 31, 3; 38, 3; 
70, 2; 71, 4. 

— use a^nst fleas and lioo on 
poultry, 57, 3. 

— use against ringworm, 95, 1. 
ParafSn emulsion — use against 

insect pests, &o., 5, 2; 15, 3; 
16, 4; 22, 4; 31, 8; 34, 4; 
35, 3; 38, 8; 41, 4; 47, 4; 
57,6; 66, 8; 70,2; 88,4. 
Paris green—as an insecticide, 3,4 ; 
4, 4; 12, 3; 20, 3; 30, 4; 
33, 4; 47, 4; 62, 3; 69, 6; 
71,4; 94, 3. 

. Perchloride of mercury —use 
against foul brood, 32,1. 
Persian ihseot powder, see Pyre- 
thrum. 

Potassium sulphide—as a fungicide, 

76, 4. 

PJ^rethrum powder—use against 
fleas and Hoe, 579 
— use against pea and beau 
thrips, 48, 8. 


Quassia—use against hop aphis, 

88 , 8 . 

— use against red spiders, 41, 4. 

— use against woolly aphis, 34, 4. 

— use against black currant mite, 
1, 4. 


SaHoylio aoid—use against foul 
brood, 3291* 

SUHi—for preserving eggs, 83. U 
iise ag^nst liver fluke in sheep, 
.'8994. > 

poultry i^aediolne, 

ti fesf ^milk 





X 


Soda, m Washing soda. 

— silicate of, see Silicate of soda. 
Soda-lime-soap paint—os a fungi¬ 
cide, 879 ^ 

Soft soap—and lime wash—for 
cleansing fowl houses, 579 

— in sheep dips, 61 ■ 5. 

— use against insect pests, &o., 1, 

4 ; 2, 6 ; 5, 2 ; 14, 3 ; 31, 3 ; 
41,3; 48,3; 49,3; 70,2; 
88, 3. 

— use against ringworm, 95,1. 

Soot—use against insect pests, &;c., 

2, 5; 14, 3; 19, 3; 20, 3; 
22, 4; 25, 6; 31, 3, 4; 33, 3 ; 
35, 3; 62,3; 94,3. 

Spirit of tar—in sheep dips, 82, 2. 

— use against carrot fly, 38, 3. 
Sulphate of ammonia—use against 

eelworms, 46, 4. 

Sulphate of copper, see Copper 
sulphate. 

Sulphate of iron—as a fungicide, 

56, 2 ; 86, 2. 

-as an insecticide, 70, 2. 

-use against charlock, 63, 2. 

Sulphate of potash—use against 
eelworms, 46, 4; 76, 2. 
Sulphur—as a fungicide, 64, 3. 

— in sheep dips, 61,5; 82, 2. 

— use against fowl mites, ® 

—use against insect pests, 

3, 4 ; 21, 4 ; 22, 4 ; * 

49, 3. 

— use a^inst ringworm, 95,1. 
Sulphuric acid—^for disinfecting 

fowl runs, 58, 3 ; 66, 2. i 

Sulphurous acid — use against ! 
gapes, 58, 3. ; 


, VI. 

&>c.j 1,3; 

11 . 3 : 4 : 


Superphosphate—use in prevent¬ 
ing wireworm attack, 10, 8. 


Tar—^for protecting wounds on 
trees, 56, 2 ; 87, 2. 

Tar, oil of—for use against warble 
flies, 21, 4. 

Thymol — as poultry medicine, 

58,4. 

— use against foul brood, 32,1. 
Tobacco—fumigation with, 41, 4. 

— in sheep dips, 61, 5 ; 82, 2. 
Train-oil—^nse against ringworm, 


95,1. 


• use against gapes, 


Turpentine • 

58, 3. 

— use against warble flies, 21, 4. 

— use in insect prevention, 3, 6. 


“ Vaporite ” — a proprietary in- 
seotioide, 10, 3 ; 31, 4. 

Vaseline—^nse against favus. 67,3. 
— use against fowl mites, 57, 8. 


Wadiing soda—^for Bordeaux mix¬ 
ture, 23, 5. 

— use against fruit tree beetle, 

49, 3. 

Waterglass for preserving eg^s, 
83,2. twTw, 

White precipitate—^use against fleas 
and lice on poultry, 57, 5. 
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Leaflets issued by the Board of Agrioulture and 
Fisberies. 


The Board of Agricaltore and FiBheries publish a series of 
leaflets ou subjects relating to agriculture, and other matters of 
practical interest to farmers. A copy of any one of these leaflets 
can be obtained on application to the Secretary of the Board of 
Agriculture and Fisheries, 4, Whitehall Place, London, S.W. No 
charge is made in this case, and letters of application need not be 
stamped. 

Larger quantities can be obtained for circulation among friends 
or other persons to-whom they would be useful by persons willing 
to undertake to distribute them, Should more than 50 copies be 
applied for some statement should be made showing that the 
applicant is in a position to ensure that the leaflets shall not be 
wasted. Applications from school children cannot be entertained, 
but the Board are prepared to send an adequate supply fo? nature 
study or educational purposes on receipt of an application from 
the Head Master of any school. 

The Board are also willing to send copies of twenty different 
leaflets, to be selected by the applicant, free of all charge. In the 
event of more than twenty different leaflets being required, 
applicants should forward stamps and ask for one or more of the 
sectional volumes of leaflets referred to below. In every case the 
cost of carriage will be defrayed by the Board. 

Subscribers to the Board’s monthly Journal receive each new 
leaflet issued during the period of subscription. 


.mm. 


BOTOI) VOLTTMDS OB' Lbiajtlbits. 

The leaflets of the Board are offered for sale in two forms ;— 
(a) Leaflets Nos. 1-100, and Leaflets Nos. 101-200, bound in stiff 
boards in single volumes, price sixpence nett each volume. The 
money must be sent with tbe order, but the books are sent post 
free, so no more than the actual price of the books ordered need 
be sent. ( 6 ) Leaflets 1-200 bound in TOper covers in twelve 
volumes at one penn^each. The titles of these sectional volumes 
are as follows(1) relating to Acte of ParUammt and 

MisceUaneoue Smg'eots ; (2) Leajlete deaUng with Farm Animiile 
and Daiming; (3^ Leaflete dealing with Diseases and Insect 
Pests of Farm Animals ; (4) Leafiets deeding u/ith Pmltry and 
Bees, their Breeding and Management 5 (5) Leaflets dealing with 
the Cultivation of Fruit Trees and Foi'm and Garden Orqps ; 
{61 Leaflets deeding with Manures and Feeding Siuffs', 

(7) Leaflns deeding with Forest ' Tre^ and their Diseases ^ 

( 8 ) Leaflets cMing with Wild AndtMds and Birds ; (9) Leaflets 

dealing wi&i Insect and o&wr Pfels injurious to Farm and 
Gardm Crops •, (fLlL Ledflitdx. deoikng^th.Insect andidher Pests 
infwriom to Fmdt Trees and Bisshn, ; {11) Lec^flets dealirw wifft 
Fungi in/jw&M ■ to Farm ^tid jQwrwn ^ops ; (12) Leo^/kts 
deeding FfsM Treesr 

npwardi; 

Thtae: 
the Bpio#! 
not elii#0|i 
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THE JOUHNAL 

OF THE 

BOARD or AGRICULTURE. 


PEIOE 4d. (Post Free.) 


PUBLISHED ON THE 15th OF EACH MONTH 

BY THE 

BOAED.OI^ AaEICULTUEB AND PISHEEIBS, 

4, Whitehall Place, London, S.W. 


The JouTTUil of the Board of Agriculture is issued 
monthly, and is intended to keep landowners, farmers, 
and other persons interested in agriculture and horticulture, 
informed as to ofdcial, scientific, and economic matters 
relating to these industries. It contains signed articles by 
recognized authorities, accounts of recent experiments, and 
information about events and changes in Government 
regulations at home and abroad. It is usually illustrated’ 

Beports on the trade in those articles of agricultural 
produce which compete "with home-grown produce appear 
from time to time, together with articles on insects, weeds, 
fungi, and agricultural pests, illustrated by coloured and 
other plates. Accounts of the agriculture of small holdings, 
showing what methods have been adopted by those who 
have been successful, with suggestions for those who are 
about to take up new holdings, are also given. 

A review of the com trade, the live and dead meat trade 
md the provision trade is given in each number, as well as 
infoi^tion as to crop prospects at home and abroad, the 
supply of agricultural labour, the prices of produce, and 
statistics of diseases among animals* 

. The Journal contains 88 pages, while supplements are 
^so issued containing special reports which are too long to* 
be inserted in the ordinary issue. 


Subscription for twelve months . 4s. 

« „ six months . 2s. 

« „ three months . Is, 

N.B.—The Journal is sent Post Free. 
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BOARD OP AQRIOirLTURE AND FISHERIES. 


British Breeds of Live Stock. 

With, a view to the encoTiragement of the exportation of 
live stock, the Board of Agriculture and Fisheries caused a 
Handbook, descriptive of the principal breeds of British 
Live Stock, to be prepared for the information of foreign 
agriculturists visiting the Brussels and Buenos Aires Inter¬ 
national Exhibitions of 1910. This Handbook has now been 
placed on sale in this country, and will probably be found 
to be of service to all who are interested in the breeding of 
live stock, whether for exportation or otherwise. 

The object of this handbook is to give an account of the 
principal characteristics of all the British breeds of horses, 
cattle, sheep, pigs, and poultry, with a brief history of their 
origin, and of some of the principal animals which have 
formed the foundation stock of the pedigree animals of the 
present day. 

A statement of the more important shows and places at 
which the animals of each breed can be bought, together 
with an indication of the average prices, is given for the 
information of prospective purchasers. For further par¬ 
ticulars and for the names of individual breeders, readers are 
refen-ed to the secretaries of the breeding societies, whoss 
names and addresses are also given. 

The handbook contains 137, pages of letterpress, and is 
illustrated by some ninety photographs of animals of the 
different breeds. It has been published in English, French, 
Oerman and Spanish, and copies in any of these languages 
may be obtained direct from the ofSce of the Board, price 
Is. each, post free. 


Edible and Poisonous Fungi. 

The poisonous kinds of fungi are comparatively few in 
number, while there are some fifty species of fungi which 
may quite safely be eaten. With a view to enable retidents 
in the country to distinguish accurately between poisonous 
and edible fun|d? thus to utilise to a greater ektKOt 
those varieties r^seful for food, the Board hare ! 

25 coloured illustrations, of certain species 
or less commonlt .found in Great Britain,' ' 
tions to assist ,jjdent#}ation.>. ^(^les of ' 

ebttdned direoti 

Hitr 


in paper <eoverB| 
the Board, pff 





BOARD OP AGRICULTURE AND FISHERIES. 


Assistance to the Panning Industry. 

In addition to snpplying printed information the Board 
of A-gricnlture and Fisheries also endeavour to assist the 
farming industry in certain other directions. 

Insect and Fungus Attacks .—Specimens of insects and 
fungi are identified, and advice given as to preventive and 
remedial measures. Specimens forwarded for this purpose 
should be securely packed in a strong tin or wooden box 
with a tightly fitting lid, and addressed to The Secretary, 
Board of Agriculture and Fisheries, Whitehall Place, S.W. 

Qemralinformation .—^Advice on other matters connected 
with agriculture is also given, but having regard to the 
variety of local conditions it is usually preferable that 
application for information on such subjects as the uses of 
manures and feeding stujffs, or the kinds of crops suited for 
a particular district should be made to the local Agricultural 
College. Many of the County Councils also have agricultural 
advisors or instructors who will give advice to residents in 
their respective counties. 

Adulteration or Misd^ription of Goods .—Complaints 
relating to the adulteration of agricultural articles or the 
sale of goods under false descriptions will be investigated 
by the Board’s Inspectors, with a view to any action which 
may appear desirable. 

Railway Rates .—^The Board are also prepared to receive 
complaints as to rates and facilitieB for the carriage of 
agricultural produce by rail, and if on investigation such 
complaints prove to be well founded, representations will be 
made to the Railway Company concern^ or such other steps 
taken as may be necessary. 

Library .—^The books in the Board’s Library may be 
consulted by students and other persons interested in 
agriculture, at the Office of the Board, 8, Whitehall Place, 
London, S.W., on any week-day between the hours of 
10 a,m. and 5 p.m. (Saturdays, 10 a.m, to 2 p.m.). Application 
should be made to the Publications Branch. 

Loan of Books .—In order to make the Library accessible 
to students resident in the country, the Board are prepared 
to lend books where they are satisfied that the privileffe will 
be of value. 



